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Particle Physics and Paley s Watch 

Jerry Bergman and Don B. DeYoung* 


Abstract 


This review of particle physics illustrates the en- 
ergy-matter relationship in nature and describes 
the building blocks of the physical world. Particle 
physics research reveals that matter is far more 
complex than scientists imagined just decades ago. 
This poses a major challenge to naturalistic inter¬ 
pretations of the origin, existence, and mainte¬ 
nance of the universe. Various theories have been 
developed to account for the living world, includ¬ 
ing natural selection and genetic drift, but these 
mechanisms are not applicable to the inorganic 


world revealed by particle physics. The failure of 
naturalism to explain the universe has resulted in a 
revival of Paley’s watch hypothesis. It has also re¬ 
sulted in new attempts by philosophical naturalists 
to deal with these discoveries. This includes the 
blind watchmaker hypothesis, an attempt to show 
how a universe that looks like it was created by in¬ 
telligence actually came into being spontaneously. 
However, evidence shows that the universe, and 
especially the earth, was clearly designed to support 
human life. 


Introduction 

The teleological argument, often called the argument 
from design, has always been a major evidence for the Cre¬ 
ator’s existence. The best known illustration of teleology is 
Paley’s watch analogy, first introduced in his Natural The¬ 
ology in 1802. If a traveler finds a watch beside a path, its 
specific complexity will convince him that it has an intelli¬ 
gent maker. This analogy has traditionally been used to ar¬ 
gue for theism in the biological world, and now is used to 
argue for theism in the atomic world as well (DeYoung, 
1985). 

A century ago it was thought that atoms were simple, 
small, and homogeneous masses of uniform shape, or per¬ 
haps a specific set of definite shapes. The last century of re¬ 
search on submicroscopic matter has revealed a new and 
far more complex watch-like atomic and subatomic struc¬ 
ture than anyone earlier imagined, especially in the realm 
of elementary particles. These research findings elo¬ 
quently support the Paley’s watch hypothesis (see Barrow 
and Tipler, 1986). 

The implications for theology of the level of complexity 
in the subatomic world has long been recognized by many 
leading scientists such as Arthur H. Compton: 

Who is there who has not asked himself, ‘What is 
this world around me?’ Rocks, trees, people —what 

*Jerry Bergman, Ph.D., Northwest State College, 22-600 
State Route 34, Archbold, OH 43502-9542. 

Don B. DeYoung, Ph.D., Grace College, 200 Seminary 
Drive, Winona Lake, IN 46590. 

Received 21 Nov. 1998; Revised 20 Sept. 2001 


are the parts of which they are made, and how are 
these parts put together? ... When we take apart this 
infinitely complex mechanism which we call dirt, or 
perhaps a diamond, or it may be a flower, we find it 
made up of a myriad of tiny molecules. Each of these 
molecules is itself complex but is more perfectly 
formed than the wheels of a watch, and has contin¬ 
ued to run . . . without winding and without wear. 
We find that the molecules which make up matter in 
all its endless variety of forms are themselves built up 
of a few hundred kinds of atoms (Compton, 1929, 
P-110). 

Physics research has discovered a whole new world consist¬ 
ing of many elementary particles, but scientists are still un¬ 
able to explain why these particles exist and exactly how 
they work to produce the world at the macro-molecular 
level. 

A person can take apart a watch to study its intricate 
movements, can graph its motions and formulate laws that 
describe the relationships of the hundreds of parts ob¬ 
served, and still not understand its origin at the most basic 
level. Likewise, scientists have observed, measured, 
charted, analyzed, and graphed the atomic and subatomic 
world but still do not understand how it works at the most 
fundamental level nor can they explain its origin. 

Attempts have been made to use mutations and natural 
selection as an explanation for the origin of complexity in 
the living world. Conversely, analogies to mutations and 
natural selection —most commonly the “many universes 
hypothesis” —have failed to explain the order, complexity, 
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and design existing in the submicroscopic world re¬ 
searched by particle physics. Electrons, protons, neutrons, 
and smaller particles undergo rearrangement due to both 
external and internal forces, but because they do not repro¬ 
duce or mutate as do genes, evolution by natural selection 
is not involved in their creation (Lahav, 1999). These parti¬ 
cles have maintained their physical properties since the 
Creation. Like a watch, atomic particles produce an intri¬ 
cate mechanical system which enables life to exist. The 
most that researchers achieve is a description of the 
submicroscopic world and a mathematical analysis of it. 

Research has produced an enormous body of knowl¬ 
edge that helps scientists to formulate laws and delineate 
patterns and relationships, but comparatively little under¬ 
standing exists of the why of that which is discovered 
(Feynman, 1985). Physical laws only summarize what we 
observe, they do not explain it. Many phenomenon hap¬ 
pen in a lawful, probabilistic way, but without a known 
reason or identifiable cause. The complexity of the build¬ 
ing blocks of matter is such that even the long-established 
law of causality has been questioned by some. Of course, 
because the cause of something is unknown does not prove 
that a cause does not exist, only that we have not yet 
identified it. 

The law of gravity is a good example. Scientists can ac¬ 
curately describe gravity but they cannot adequately ex¬ 
plain how gravity “works.” The four fundamental forces — 
gravity, electromagnetic, and the strong and weak nuclear 
forces —are “fundamental” because “they cannot be ac¬ 
counted for in terms of anything else” (Beiser, 1992). Sci¬ 
entists do not know their cause. The original goal of 
particle physics was to discover the most basic building 
blocks of the universe by breaking matter into smaller and 
smaller pieces, eventually arriving at the smallest units 
possible. However, the results have produced so much 
data that most particle physicists spend the majority of 
their time attempting to make sense of the findings. 

The Structure of the Atom 

The atom was once believed to be a unit of indivisible 
mass as the word aropoa (Greek for cannot cut) implies. 
Then when the atom was discovered to contain inner 
“parts” that were emitted during radioactive decay, it was 
viewed as a container with its parts somewhat randomly 
joined together. Researchers have now revealed the atom 
to be an incredibly intricate mechanical structure (see 
Cox, 1989). Even minor changes in this structure can radi¬ 
cally modify the properties of the atomic unit called an ele¬ 
ment. The formation of isotopes, isomers, and ions are 
excellent examples. The precision of the total structure, in¬ 
cluding its mass and energy, is extremely critical. Yet 
within this precision exists a measure of adaptive ability, a 


trait that is also common to living things. One basic exam¬ 
ple of this plasticity, yielding, or adaptivity ability, is 
covalent bonding between many kinds of atoms. 

Probability is a major design feature of the universe be¬ 
cause it can be used to ensure that a system works. The 
atom’s behavior is fully predictable not because electrons 
are in a specific place at a specific time as required of a 
watch, but because given a large number of atoms, enough 
electrons will be within a certain region to guarantee the 
system works. Precision follows from probability because 
only a high probability is required for the system to work 
properly. The total unit functions only because the atom’s 
workings as a whole are precise. 

As watch parts must be machined within certain toler¬ 
ances to function properly in the assembled unit, in like 
manner the subatomic particles’ characteristics must be 
within certain narrow tolerances. The mass of each elec¬ 
tron is 9.1094 x 10 —5 1 kg and does not measurably deviate 
from this value. As far as we are able to determine, every 
particular subatomic particle is identical, i.e., every proton 
is perfectly identical to every other proton and every atom 
is identical to every other one of that isotope. Although The 
Handbook of Chemistry and Physics provides ranges for the 
characteristics of subatomic particles, these are measure¬ 
ment errors and not tolerances of the particles themselves. 
All subatomic particles are clearly identical to an 
incredible degree, manifesting clear evidence of unity. 

Subatomic particles are not only identical but also care¬ 
fully selected for their purpose. One example of this preci¬ 
sion is the mass of the proton. If the proton mass was 
slightly greater or less, the universe as we know it could not 
exist (Fritzsch, 1983; DeYoung, 1985). The proton’s mass 
must be slightly less than the neutron’s mass. If proton 
mass was larger by just 0.2 percent, it would be unstable, 
rapidly decaying into a neutron, a positron, and a neutrino: 
p —> n + e + + v 

All hydrogen nuclei (which consist of a single proton) then 
would decay within minutes. Furthermore, hydrogen is a 
major component of our bodies, as well as water mole¬ 
cules, the sun, and all the other stars. Hydrogen is, after all, 
the dominant element in the universe. Therefore the pro¬ 
ton’s mass has been wisely chosen to prevent the collapse 
of the entire universe. Likewise, if the properties of the 
other stable particles were slightly altered, the biomole¬ 
cules of life could not exist. 

The atom’s nucleus and the electrons revolving around 
it form a definite structure consisting of complex orbitals 
and suborbitals. If the nucleus were the size of a tennis 
ball, the diameter of the atom would be from two to twenty 
miles, depending upon the particular element. Hydrogen 
is the smallest atom, and meitnerium (number 109) is cur¬ 
rently the largest known and named atom. Fully 99.95 per¬ 
cent of an atom’s mass exists in the nucleus, a structure 
that is only 0.001 of the entire volume of the atom. This 
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nucleus is very densely packed together so that a pin-head 
size piece of pure nuclear matter would weigh about a 
million tons. 

The electrons travel around the nucleus at a speed esti¬ 
mated at about six thousand miles per second (3 percent of 
light speed). They produce an energy cloud and a force 
field which totally surrounds the nucleus (Sutton, 1984). 
The nucleus itself was once believed to be simply a set of 
parts held together in a spherical shape, but it is now 
known to be a complex, ordered structure (Flam, 1994). Its 
components are assembled according to very definite en¬ 
ergy levels and the behavior and properties of each chemi¬ 
cal element ultimately depends upon this specific 
structure. To achieve stability and carry out their role, the 
protons and neutrons likely travel in “orbits” within the nu¬ 
cleus at enormous speeds. Three nuclear models that help 
us understand how the nucleus behaves will be described 
here. 

1. The nuclear shell model focuses on the nucleus as a 
tiny solar system. The protons and neutrons move in sub- 
nuclear orbits similar to those of electrons, with paths de¬ 
termined by their energy. The nucleons themselves travel 
at speeds estimated up to 100,000 miles per second, over 
50 percent of light speed (Penrose and Isham, 1986). The 
shell model is consistent with a hierarchy of similarly cre¬ 
ated patterns of orbital motion: the nucleus, atom, solar 
system, galaxies, and galaxy clusters. 

2. The optical model views the nucleus as a collective 
unit. When a stream of bombarding particles collides with 
a nucleus, a small portion is reflected, some are refracted, 
and others are absorbed somewhat like the passage of light 
through a clouded crystal ball. This model is several de¬ 
cades old and is fairly successful in predicting many 
physical results. 

3. The liquid drop model was developed by several theo¬ 
rists including Niels Bohr, Lise Meitner, Otto Hahn, J. A. 
Wheeler, and others in the 1930s to explain the process of 
nuclear fission. This model focuses on the nucleus as a 
group of tightly packed spheres. If one is hit, all the others 
respond and move in a predictable way, as if coupled by 
springs. The vibration is such that if enough force or a high 
enough level of instability exists the nuclei can separate in 
two, much like a liquid drop separating into smaller 
droplets. 

Although the nucleus is tightly packed, its nucleons ap¬ 
parently slide over each other without touching and with¬ 
out friction, meaning that the nucleus as a whole behaves 
as a superfluid (Bertsch, 1983). This is an “ideal fluid” 
which exhibits frictionless flow somewhat like supercon¬ 
ductivity. Pairs of nucleons also spin in opposite directions 
as they travel in their defined orbits. If the number of both 
neutrons and protons is even, the nucleus as a whole has 
no net unbalanced internal rotational angular 
momentum. 


The entire nucleus generally rotates relatively slowly in 
contrast to the individual nucleons’ rapid rotation. As with 
a spinning raw egg, if stopped and then released, the rota¬ 
tional inertial motion of the fluid inside the egg will cause 
it to again resume spinning. The nucleus shows similar ro¬ 
tational behavior. This description gives a brief glimpse 
into one frontier of physics concerning the nucleus. On a 
deeper level, the nuclear force that holds the nucleons 
tightly together remains poorly understood. Only the Cre¬ 
ator knows the ultimate details of the ever smaller 
components of His created matter. 

The Particle Zoo 

According to current theory, all known matter is built from 
two basic kinds of elementary particles, called quarks and 
leptons. The quarks are trapped inside larger particles (usu¬ 
ally protons and neutrons) and have not been demon¬ 
strated to exist in isolation, even in accelerator collisions. 
Conversely, leptons can travel outside of and commonly 
exist independently of an atom. Quarks respond to the 
strong nuclear force while leptons do not (Fritzsch, 1983). 

The six kinds of leptons are the electron, electron neu¬ 
trino, muon, muon neutrino, tau, and tau neutrino. Each 
also has an antiparticle, bringing the total number of parti¬ 
cles in this family to twelve. Of the six leptons, the electron 
is by far the best known. Except for the neutrino, we do not 
yet know why the other four leptons exist; they have been 
called the “vestigial organs” of physics (Maddox, 1991). 
The term lepton is Greek for small or light. 

There are six kinds of quarks called up, down, strange, 
charmed, bottom, and the top or truth quark. These six 
quark variations are sometimes called flavors. Each quark 
further has three varieties or degrees of freedom, labeled by 
the colors red, green and blue to distinguish them. Actual 
colors do not exist on this level since quarks are much 
smaller than the wavelength of visible light. Each quark 
variety also has an antiparticle equivalent, identical except 
for electrical charge. Altogether then there are 36 distinct 
quarks (Figure 1). The proton consists of two up and one 
down quark (uud), and the neutron consists of two down 
and one up quark (ddu). An anti-proton (p) consists of two 
anti-up and one anti-down quarks. 

Researchers have probed quarks to distance scales be¬ 
low 10 - 18 meter and find evidence that quarks themselves 
may consist of still smaller particles. Ferris (1988, p. 295) 
uses an illustration to show how small this is: “If a single 
atom was enlarged to the dimension of the earth, any 
subcomponents of quarks and leptons would have to be 
smaller than a grapefruit to have escaped detection.” Al¬ 
though this is very small, we still have a long way to go be¬ 
cause smallness extends to infinity. However, there is a 
theoretical conclusion that the Planck-length, or 10 _ ” m, 
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Figure 1. A graphical summary of the 36 distinct types of 
quarks. 


is the ultimate lower limit on detectable, measurable 
lengths. 

Matter and Force Carrying Particles: As another way to 
categorize particles, the micro-world is composed of two 
particle types, fermions after Enrico Fermi (1901-1954) 
and bosons after Satyendra Nath Bose (1894-1974). The 
fermions include all matter particles, and the bosons all 
force-carrying particles (Weinberg, 1996). Fermions in¬ 
clude the proton, electron, and neutron. Bosons include 
the photon and gluon particles. 

When traveling through a vacuum, neutrinos and pho¬ 
tons move at the speed of light, never slower or faster. 
When photons travel through matter, they slow down due 
to absorption and reradiation. But neutrinos do not inter¬ 
act with any of the four forces except the weak nuclear 
force, and are much more penetrating. Thus the estimated 
ten-billion neutrinos that zip through every square inch of 
the earth every second rarely interact with anything 
(Winter, 1992). 

The neutrino was first hypothesized by Pauli to account 
for the difference between the calculated mass energy 
from a beta decay reaction and the actual energy level 
measured (Tayler, 1981). The particle was named neu¬ 
trino (Italian for little neutral one) by Fermi in 1934. Three 
types of neutrinos exist: electron neutrinos, muon neutri¬ 
nos, and tau neutrinos (Asimov, 1992). The reactions that 
produce the sun’s energy are believed to convert hydrogen 
to helium, releasing electron neutrinos in the process. 
This is also the hypothesized origin of neutrinos that come 
from outer space. Because so many of them exist, if they 
turn out to have a rest-mass above zero, as now indicated, 
their collective mass may outweigh the entire mass of 
visible galaxies. 

Anti-Particles: Anti-particles are so named not because 
they are against anything but because each known particle 
type has a companion particle that is identical but opposite 
in charge and certain other traits. Matter and anti-matter 
both have mass, take up space, and can be discerned by the 
human senses. Anti-matter was first predicted from Paul 


Dirac’s symmetry theory and later confirmed in the labora¬ 
tory. Anti-matter is influenced by gravity just as is matter. 

The mate of an electron (e _ ) is a positron (e + ), of a pro¬ 
ton (p + ), an anti-proton (p), and of a neutron (n), an anti¬ 
neutron (n). A neutron is a neutral particle and has no 
charge. Instead the anti-neutron has a magnetic moment 
sign opposite to that of a neutron. Magnetic moment is the 
magnetic field that results from the spin of a particle. All of 
the known subatomic particles have corresponding anti¬ 
particles. 

As ordinary anti-matter, a positron usually has an ex¬ 
tremely short existence because soon after it forms in a 
reaction it is attracted to an electron and annihilated. Col¬ 
lisions between a positron and an electron result in the 
conversion of their masses into energy according to the fa¬ 
mous E = me- relationship. This process produces high 
energy electromagnetic gamma radiation (g) shown by: 
e + + e~ —> 2~f. 

The inverse reaction, namely electron-positron creation 
or “pair production” (^ —> e~ + e + ) is commonly used to 
produce positrons (Parker, 1988). The existence of anti¬ 
matter on the earth is limited primarily to that produced 
artificially in the laboratory. However, some older versions 
of the big bang model also predict equal amounts of matter 
and anti-matter in space. Anti-matter atoms are as stable as 
matter if they do not collide and react with matter. Some 
astronomers even hypothesize regions of “anti-universe” 
that consist of anti-planets, anti-stars, and anti-galaxies. If 
an anti-matter galaxy came in contact with a matter galaxy, 
large scale annihilation would result. No such energetic 
events are observed in space. 

Cosmic Rays: To produce most anti-particles requires 
high energy collisions of about 30 gigaelectron (10 9 ) volts, 
such as is produced at the Brookhaven Synchrotron where 
much of the research on anti-matter was completed. An¬ 
other event that naturally produces anti-matter is the colli¬ 
sion of cosmic rays with atomic nuclei that regularly 
occurs in the upper atmosphere. Such collisions can be 
more energetic than anything produced by accelerators. 

Almost all cosmic rays are charged nuclei of atoms. 
About 90 percent are single protons (hydrogen nuclei), 
and most of the rest are nuclei from stable elements, 
mostly light elements, but may include elements from he¬ 
lium to lead (Friedlander, 1989). Their energies vary from 
10 9 eV to as high as 10 2 °eV or more. 

The relatively young Vela supernova is a prime contrib¬ 
utor of cosmic rays that strike the earth (Erlykin and 
Wolfendale, 1997). Cosmic rays themselves rarely make it 
to the earth’s surface unchanged. Our atmosphere is one of 
several protective shields provided for the earth. When 
cosmic rays enter the earth’s atmosphere they collide with 
air atoms and the collision produces a shower of secondary 
particles, often muons. These are leptons similar to elec¬ 
trons but 207 times as massive. The secondary particles 
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Figure 2. (a) The hexagonal Eightfold Way pattern for the eight spin-1/2 
baryons. This strangeness versus charge plot uses a sloping axis for the charge 
number Q. (b) The Eightfold Way pattern for the nine spin-zero mesons. 


collide with an increasing number of air particles as they 
move toward the earth, producing an ever enlarging cone 
shaped shower of new particles. 

If the primary ray contains enough energy, the cascade 
effect will reach the earth’s surface. The end of the flow is 
usually around one hundred yards in diameter and can 
contain up to a billion particles. Many of these particles 
are electrons, but large numbers are muons. A few muons 
from cosmic rays pass through every human on Earth 
every second. 

Additional Particle Properties 

Mass. Mass is determined by measuring the gravity force 
acting on an object, or by measuring the object’s momen¬ 
tum which is the product of its mass and velocity. The 
mass of many particles is extremely small and can be given 
as the ratio of the particle to that of an electron, which may 
be set at a value of one. A proton has 1,836 times the mass 
of an electron, and the omega hyperon has fully 3,276 
times an electron’s mass.The mass value is also given in 
terms of the energy necessary to create the particle, mea¬ 
sured in electron volts (eV). An eV is the energy needed to 
move an electron through a potential difference of one 
volt. Each molecular reaction in a typical flashlight battery 
produces about 1.5 electron volts of chemical energy. 

Electric charge. All particles have either a positive, nega¬ 
tive, or neutral electrical charge. Most hadron and lepton 
particles have a charge of + 1, 0, or -1, but particles with a 
charge of +2, -2, +3, -3 and other multiples are known. 
Quarks have charges of +1/3, +2/3 and -1/3 and -2/3. 
Many particles exist in all three basic charge states. An ex¬ 
ample is a pion which can be either a pion-plus, pion-mi- 
nus, or pion-naught (+1,-1, 0). 

Magnetic moment. Magnetic moment describes the 
magnetic field that is always associated with a spinning 
charged particle. All spinning charged particles manifest 
the characteristics of a tiny magnet that allows them to line 


up and reorient themselves when 
placed in a magnetic field. The atom’s 
spin is determined to be either in the 
direction of the magnetic field or in the 
opposite direction only, and thus it too 
is quantized. This conclusion was sup¬ 
ported by the famous 1924 Otto Stern- 
W. Gerlach experiment. 

Parity. Parity is a comparison be¬ 
tween an object and its mirror image. 
There are two possibilities. A particle 
may look the same as its reflection, for 
example a sphere or cylinder. Or the 
particle may be obviously reversed, 
such as many written letters would be. 
Symmetric particles which do not change in mirror reflec¬ 
tion are assigned the even parity number +1. Particles 
which are reversed are given the odd parity number -1. 
Parity is a quantum number, and is conserved in interac¬ 
tions when the parity of the products is equal to the parity 
of the initial reactant. The evidence indicates that parity is 
conserved in strong nuclear interactions, but in weak 
nuclear interactions such as beta decay, it is not conserved. 

Half life. Half-life refers to the rate of decay or conver¬ 
sion of an unstable particle into other particle combina¬ 
tions. For short decay rates, this value is typically measured 
by calculating the distance that the particle travels before it 
decays and then dividing by its velocity (Weinberg, 1996). 

Symmetry and Conservation 

Several physical quantities in nature including energy, 
momentum, and electric charge display constancy or con¬ 
servation. Why these conservation laws exist cannot be 
explained by natural science alone. Creationists would 
conclude that they display the profound dependability and 
predictability planned in the Creation.Conservation rules 
are multiplied in the realm of elementary particles. Con¬ 
sider two examples. The category of strange particles 
include kaons, lambdas, and sigmas. It is found experi¬ 
mentally that these strange particles are always produced 
in pairs. This property is called conservation of strange¬ 
ness. Second, particle interactions usually obey conserva¬ 
tion of quantum numbers including spin, baryon number, 
lepton number, strangeness, and electric charge. Fascinat¬ 
ing diagrams result from these properties. For example 
suppose we plot strangeness (S) against electric charge (Q) 
for the eight baryon particles that all have a spin of one 
half. Figure 2a shows the result, a hexagon. Fikewise one 
can group the nine mesons which all have spin zero, and a 
similar picture results (Figure 2b). These symmetric pat¬ 
terns are called the eightfold way, first shown by Murray 
Gell-Mann in 1961. 
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Alternate grouping produces other patterns, for exam¬ 
ple a ten pin bowling pattern. Some researchers even have 
tried to connect these patterns with New Age concepts or 
Eastern Mysticism. Instead, however, physicists are actu¬ 
ally discovering the partial, poorly understood picture of 
the elegant symmetry of the created building blocks of 
matter. 

Exotic Matter 

The basic building blocks of the universe can be assem¬ 
bled to produce new types of atoms with unusual charac¬ 
teristics. For example, a negative muon, since it is similar to 
an electron, can take the place of an electron and orbit 
around a deuterium nucleus (Parker, 1988). As a muon or¬ 
bits two-hundred times more closely to the nucleus than 
an electron, a pair of deuterium nuclei with an orbiting 
muon can come so close together that the two nuclei fuse, 
expelling the muon, which then soon orbits another nu¬ 
cleus, causing another fusion and another expelling 
(Flam, 1994). The process then continues until the 
building blocks are exhausted. 

Conclusions 

The goal of particle research is to understand the universe 
and to learn how it functions. We have come a long way 
from the simple conception of a universe consisting only 
of a few types of solid atoms. The existence of an estimated 
500 subatomic particles shows that our attempts to simplify 
the universe by formulating a few basic laws that explain a 
large amount of information have been thwarted by a high 
level of complexity. The purpose or function of most of 
these particles in the universe is not yet understood, but we 
maintain that all of these subatomic particles will eventu¬ 
ally be found to have a critical function in the universe to 
support life. 

Why are there twelve leptons, when the Universe 
seems to contain only electrons and electron neutri¬ 
nos in appreciable numbers? Electron antineutrinos 
are produced only in radioactive transformations, 
which are few in number in the Universe as a whole. 
Positrons are produced in some radioactive transfor¬ 
mations, but less often even than electron antineu¬ 
trinos. The heavier leptons and their neutrinos are 
produced, as far as we know, only in the laboratory by 
such things as cosmic-ray bombardment. Why, then, 
doesn’t the Universe get by on just electrons and 
electron neutrinos? Why needlessly complicate 
things? (Asmiov, 1992, p.251). 

Asimov concludes that the complexity discovered 
by particle physics exist for a reason and are not needless. 


The universe is built in such a way that every inter¬ 
action must play its role. We might not see what pos¬ 
sible use the tauon has, for instance, but I have the 
strong feeling that whatever it is that makes the Uni¬ 
verse work as it does requires the tauon’s existence; 
that without the tauon the Universe would not be the 
Universe we live in and might not even have the ca¬ 
pacity to exist (Asimov, 1992, p. 252 emphasis ours). 

The theory that the entire particle zoo is constructed 
from complex fundamental particles called quarks and 
leptons does not explain their source . And both quarks 
and leptons have shown evidence of having an internal 
structure below 10 -1S meters. Will these subquarks also 
show evidence of yet smaller particles? We now know that 
the multiple levels of hierarchical structure, from sub¬ 
atomic particles to galaxy clusters, are all integrated and 
functional because of the other levels (DeYoung, 1987). 

All of the particles so far identified have very definite 
traits which indicate that each one has a watch-like struc¬ 
ture. The description of the particle traits show that they 
are quantized, meaning they exist in discrete units. The 
conclusion that they were all designed to produce a uni¬ 
verse that can support life is a logical deduction. Although 
we understand the role of only a few of these particles, 
hundreds more could exist, all of which no-doubt play a 
role in creation just as all body parts play a role in life 
(Breuer, 1991). Particle physics research has revealed the 
fact that properties are such that only slight modifications 
would not allow stable atoms to exist. According to theo¬ 
rists including particle physicists John Polkinghorne, this 
new knowledge of particle physics 

constitutes a triumphant new natural theology . . . 
the new natural theology is different from that of 
Saint Thomas Aquinas and the eighteenth-century 
English theologian and philosopher William 
Paley—who argued, famously, that the mechanism 
of the eye could be understood only as the creation of 
an intelligent designer. By contrast, the new natural 
theology, Polkinghorne says bases “its arguments not 
on particular occurrences (the coming-to-be of the 
eye or of life itself), but on the character of the physi¬ 
cal fabric of the world which is the necessary ground 
for the possibility of any occurrence.” For Polking¬ 
horne, then, the very existence and nature of the 
physical universe is testimony both to its divine ori¬ 
gin and to its inherent cosmic purposefulness 
(Wertheim, 1999 p. 40). 

Physicists believe that every subparticle of the same spe¬ 
cies is exactly alike —every electron is exactly like every 
other electron in the universe, and the same is true of all 
subatomic particles. Further, their behavior is so orderly 
we summarize it in statements called laws. Why do pat¬ 
terns, symmetry, and laws exist in nature? Some experts 
might answer that the task of science is to find out only how 
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nature works, not why. But this response reveals the incom¬ 
pleteness of natural science alone. Ultimate truth about 
the universe must also deal with God’s construction and 
continuing oversight of His creation. 
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Book Review 

The Call of Distant Mammoths by Peter D. Ward 
Springer-Verlag, New York. 1997, 241 pages, $26 


Author Ward is a faculty paleontologist living in Seattle. 
He has written several excellent previous books about nat¬ 
ural history. This time he tackles the question of what 
killed off the mammoths just “ 10,000 years ago.” There are 
two competing ideas: a gradual, cold climate change or ex¬ 
tinction from human hunting. Ward visits earth locations 
in the past using an imaginary time machine. There are 
good descriptions of dinosaur habitat, the hypothesized 
Chixulub impact event, and early American Clovis 
people. 


Scientist Don Fisher has made careful analysis of mam¬ 
moth tusks and they provide a “diary” of the animals’ life 
(p.216). This data reveals mammoth diet, health, and even 
the birth rate for females. The conclusion is that mam¬ 
moths lived during a cooler period, but they show little 
sign of stress or starvation. Ward therefore concludes that 
mammoths along with 50 other large North American 
mammal species were hunted to extinction by people over 
a rapid 1,000 year period. Mammoths may have been 
slowly dying out, but mankind made them die out (p. 191). 
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One mammoth fossil was found in Naco, Arizona with 8 
imbedded Clovis spear points (p. 128). Some other 
carcasses show signs of butchering. 

Many creationists would suggest that a combination of 
the post-flood ice age and human hunting finished off the 
mammoths about 4,000 years ago. The author mentions 
creationist thinking, but he shows very little understanding 
(p.46). He suggests that creationists are lazy and that they 
invoke the miraculous rather than “do the hard work of sci¬ 
entific explanation” (p.90). Ward obviously does not com¬ 
prehend the Biblical basis for creation. 

At the end of the book Ward takes his time machine 
1,000 years into the future, and his view is pessimistic. All 


remaining large mammals are gone, along with all forests. 
Genetically-altered crops are grown worldwide. All white¬ 
skinned people have been killed off by skin cancer with the 
demise of the ozone shield. With 100 species going extinct 
every day since the 1900s, future zoos are greatly impover¬ 
ished. The only way to avoid this scenario, Ward believes, 
is to reduce human population. This naturalistic view of 
the past, present, and future is basically depressing. Not 
only is the creation worldview a refreshing alternative, it is 
also much more optimistic. 

Don DeYoung 

dbdeyoung@grace.edu 


“Newsnotes” by Alan M. MacRobert 
Sky & Telescope 104, June 2002, Pp. 19,28 


Two short “Newsnotes” in this Sky & Telescope issue dem¬ 
onstrate how the astronomy establishment handles contra¬ 
dictory evidence to the standard interpretation of redshift 
(greater redshift being equal to greater distance from the 
earth) and casts doubt on gravitational lensing results. In 
the first “Newsnote” titled “Binary Quasar Is No Mirage” a 
binary quasar (Q2345+007A and B) found in the constel¬ 
lation Pisces was originally identified as a candidate for a 
gravitationally imaged single quasar with redshift of 2.15 
(p. 19). The redshift using Hubble’s Law would put it at 11 
billion light years from earth and the lensing formation 
would require the gravity of 100 million Milky Way galax¬ 
ies somewhere between it and earth. The lensing forma¬ 
tion is not visible so conjecture had it that pure 
concentrated dark matter had been discovered. Recently 
X-ray photos were obtained of the binary and it was found 
that these two sources have different X-ray spectra signify¬ 
ing they could not be two images of the same source. Noth¬ 
ing is said about the fact that quasars are not bright enough 
to be detected at 11 billion light years direct line of sight. 
This discovery seems to be another example demonstrat¬ 
ing Halton Arp’s intrinsic redshift theory and his belief that 
there is no gravitational lensing (Arp, 1998, p. 169—193). 

The second “Newsnote” on (p. 28) titled “Lensed Gal¬ 
axy Sets New Redshift Record” tells of the greatest redshift 
for a galaxy ever recorded that was found in Cetus and sup¬ 
posedly gravitationally magnified 4.5X by cluster Abell 
370 (preprint article Hu, E. M. et ah, 2002). It has a 
redshift of 6.56, which the standard interpretation puts at 
13 billion light years distance and at the end of the 
reionizing epoch. Since this is a single galaxy the test used 
above to determine whether the object is magnified by a 
lens or not would not be applicable. But if Arp’s interpreta¬ 
tion of redshift being intrinsic to galaxies is correct this gal¬ 


axy may not be magnified by a lens and therefore may be 
located much closer than calculated. The quandary this 
leaves us in is who to believe concerning what redshift 
really means. 

Big Bang evolutionists have to believe that redshift is 
proportional to distance in an ever expanding universe be¬ 
cause it is one of the pillars their theory depends on. They 
also have to believe in gravitational lenses and therefore in 
most cases lots of dark matter to provide the gravitational 
potential required to bring the faraway objects close 
enough to detect. Steady state evolutionists like Arp need 
to explain redshifts so that they are intrinsic to quasars and 
galaxies so that the universe never had a beginning. Crea¬ 
tionists need to look at both these interpretations of 
redshift skeptically because both are driven by the evolu¬ 
tionary worldview of the astronomers interpreting the data. 
Creationists need to find the true interpretation of redshift 
and of course it needs to be consistent with the revealed 
worldview provided by the Creator. 
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Lichens: A Partnership for Life 
(A Van Andel Creation Research Center Report) 

George F. Howe and Mark H. Armitage* 


Abstract 


This is the first in a series of papers in which we dis¬ 
cuss lichens growing on rocks at the Van Andel 
Creation Research Center, (VACRC), Chino Val¬ 
ley, Arizona. We introduce lichens in general, 
dealing with their nature, size, growth rate, mor¬ 


phology, distribution, physiology, taxonomy, repro¬ 
duction, and laboratory growth in this paper. We 
also analyze aspects of the origin of lichens from 
both the creationist and macroevolutionary per¬ 
spectives. 


Characteristics of Lichens 

Lichens are plants that consist of a particular fungus grow¬ 
ing in close contact with an alga (plural algae). The lichen 
is a third entity, which results from this partnership: 

Lichens are an association of specific fungi and al¬ 
gae so intimate in terms of functional interdepen¬ 
dence and so integrated morphologically that a sort of 
third kind of organism resembling neither of its com¬ 
ponents is formed. Odum (1983, p. 400). An associa¬ 
tion between a fungus and an alga that develops into a 
unique morphological form that is distinct from ei¬ 
ther partner is termed a lichen. Moore-Landecker 
(1972, p. 380). When we consider one lichen, we 
seem to be dealing with three plants: a fungus, an alga, 
and the composite form... Amadjian (1967, p. 1). 

It has been generally assumed that the alga of a lichen sup¬ 
plies food to its fungus while the fungus in turn provides 
such benefits as water, shade, minerals, and protection for 
its algal partner (Fuller et al., 1972, p. 380). The alga and 
fungus supposedly form a mutualistic symbiotic union in 
which they both benefit. Concerning the algae, however, 
Bessey (1971, p. 216) wrote that the “...constant tribute 
levied in the form of food substances diffusing out from the 
cells must reduce their vigor somewhat.” 

Using radioactive tracer nuclides, workers have demon¬ 
strated that photosynthetic products of the alga do indeed 
enter the cells of the fungus partner, where they are readily 
stored (Moore-Landecker, 1971, p. 385). Carbon-14 ex¬ 
periments demonstrated that about 70% of the carbon-14 
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fixed by Nostoc in the Peltigra lichen quickly showed up as 
carbon in mannitol molecules within the nearby fungus 
cells (Smith, 1973, pp. 11-12). 

The fungal strands called hyphae predominate when it 
comes to the biomass of a lichen (Hale, 1961, p. 3). D.C. 
Smith (1973, p. 16) indicated that although the alga makes 
up only about 10-20% or less of the dry weight of a lichen, 
it supplies all the food. Webster (1980, p. 368) found no ev¬ 
idence that minerals, water, or other substances move 
from the fungus to the alga, although many authors like 
Haupt (1956, p. 311) have assumed that the fungus does 
supply such items to its algal partner. “The benefit gained 
by the alga from the association is not at all clear,” accord¬ 
ing to D.C. Smith (1973, p. 7). 

Stern (1997, p. 338) called the lichen relationship a 
“controlled parasitism” on the part of the fungus. Dauben- 
mire (1959, p. 313) wrote that the many lichen fungi mani¬ 
fest varying degrees of symbiosis, all the way from a 
balanced mutualism to a parasitism in which the fungus ac¬ 
tually sends hyphae called haustoria into the algal host cells. 
Delevoryas (1966, p. 34) agreed that the fungus/alga rela¬ 
tionship in the lichen is probably parasitic to some extent 
but “...not severe enough to harm the algal host”. 

Most Lichens are Epiphytes 

Like mosses, many lichens grow upon trees where they are 
simply epiphytes which means they are plants that live 
upon other plants but do not parasitize them (Stern, 1997, 
p. 339). A few lichens, however, are known to attack 
nearby moss plants which may be destroyed as a result 
(Bessey, 1971, pp. 217-218). Some tropical lichens have 
likewise been observed to invade leaves of plants by enter¬ 
ing the leaf pores (stomates) and then parasitizing the leaf 
tissues (Bessey, 1971, p. 217). 
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Figure 1. Foliose lichens. The large colonies of foliose li¬ 
chen seen at the top right and in the lower third of this 
photograph are Xanthoparmelia (States, 1990, pp.208- 
209; Hale, 1979, p. 159). Although attached to rocks at 
various points, sections of a foliose lichen curve up from 
the rock, like miniature leaf-like lobes. 


Lichen Growth Rates 


Lichens grow very slowly and this is thought to be attribut¬ 
able largely to the slow growth of the algal partner. It has 
been shown in culture experiments, however, that the li¬ 
chen fungi also grow quite slowly. The growth rates of three 
lichens and a moss have been observed at VACRC over a 
period of 14 years and will be reported in a later paper. 

How Big Is a Lichen? 

Lichen colonies range widely in size from those which are 
barely visible (one millimeter in diameter) to some which 
are up to two meters across (Stern, 1997, p.338). The very 
large lichen colonies are thought to be quite old. 



Figure 2. Crustose lichens. A carospora (visible on the 
lower rock from center to left) is a lemon-yellow colored 
lichen classed as being crustose because it adheres 
closely to the rock surface throughout its thallus (States, 
1990, pp.208-209; Hale, 1979, pp.32 and frontice pic¬ 
ture). Note the small sections (areoles) separated from 
each other by cracks. There are no fruticose lichens at 
VACRC. 

The Form of Lichens 

The lichen plant body is called a thallus (thalli plural) be¬ 
cause it does not have organs like leaves or stems. Morpho¬ 
logically lichen thalli fall into three overall growth forms: 
crustose, foliose, and fruticose: 

If the lichen forms a crustlike growth closely 
appressed to the substratum, it is termed a crustose li¬ 
chen ... if a leafy growth projecting from the substra¬ 
tum, a foliose lichen... and if a branching bushy 
growth mostly free from the substratum, a 
fruticose...(Fuller et al ., 1972, pp. 380-381) 

Bessey (1971, p. 217) reported thatthe term “fruticose” co¬ 
mes from frutex which means shrub in Latin. Bessey also 
indicated that some lichens can change from one type to 
another as they grow and that in some lichens the distinc¬ 
tion between these three morphological phases (crustose, 
foliose, fruticose) is not clear. We have not found fruticose 
lichens at VACRC. 

In describing the types of lichen plant bodies, Doyle 
(1965, p. 29) put things quite succinctly: “Thalli are com¬ 
monly leafy (foliose), encrusting, or shrubby.” Fink (1935, 
p. 3) reported that crustose lichens often have a “chinky” 
surface pattern, being divided into small sections known as 
“areoles” (see Figures 2 and 4a). Both crustose and foliose 
forms may have rootlike rhizoids on their lower surfaces 
where they touch the rock or other substrate. We will dis¬ 
cuss the internal and cellular anatomy of the lichens at 
VACRC in a later paper. For illustrations of a foliose li¬ 
chen, see Figures 1, 4a, and 4b. 
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Figure 3a. Grimmea, a moss. Both lichens and mosses 
grow on bare rocks throughout the southwestern United 
States (Marshall, 1910, pp. 178-179). Three or four spe¬ 
cies of lichens are growing on this exposed rock surface 
while mats of the moss (Grimmea apocarpa) are seen in 
the shaded crevice below. We will discuss the identifying 
colors of these lichens in another paper. 



Figure 4a. Ascocarps. In the lower left and center of this 
photograph is a large colony of the foliose lichen 
Xanthoparmelia in which cup-like objects with black 
centers are barely visible, the ascocarp reproductive 
structures of the lichen fungus. These range from less 
than one-half inch up to one inch in diameter. 

Where Do Lichens Live? 

It might be easier to answer the question “where are li¬ 
chens unable to grow?” because they are known for their 
very widespread geographic distribution and their ability 
to survive extremes of climate. Taylor et al. (2000, p. 244) 
summed it up this way: “.. .lichens can be found in a wide 
range of habitats, extending from close to the poles to 
deserts and rainforests.” They are able to live in deserts and 
other warm, dry climates because they have an amazing 
endurance for drought and high temperatures. Although 



Figure 3b. Grimmea, a moss, is growing adjacent to a li¬ 
chen-covered rock surface. While a large share of “soil¬ 
building” on hare rocks can be attributed to lichens, 
Daubenmire (1968, p. 118) has argued that mosses like, 
Grimmea, growing outward from crevices, may “over¬ 
grow” lichens that are present and may make an even 
bigger contribution than lichens to forming soil on a 
rock substrate. 



Figure 4b. Xanthoparmelia ascocarps enlarged. This is a 
portion of Figure 4a enlarged. Some cuplike ascocarps 
are nearly circular while others have variously curved 
borders. The center of each is black because it is there 
that the pigmented ascospores are produced inside min¬ 
iature sacs called asci, visible only with a microscope. 
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they become dry enough to be brittle, lichens can yet sur¬ 
vive. If the water content in the tissues of most other plants 
goes down to 50% dry weight or lower, they die (Dauben- 
mire, 1968, p. 117). By way of contrast, lichens can survive 
with a water content as low as 2% during drought (Moore- 
Landecker 1972, p. 382; Stern 1997, p. 338). Dry lichens, 
on the other hand, can absorb water up to 300% of their 
dry weight when water becomes available. Their cellular 
osmotic pressures can go as high as 1000 atmospheres 
which enables them to extract water directly from moist air 
(Daubenmire 1968, p. 117). Stern reported that lichens 
produce a gelatinous substance which helps them resist 
desiccation. 

It has been found that certain dry lichens can absorb up 
to 50% of their maximum possible water content during 
the first 5 seconds after water is added to them and they be¬ 
come almost completely saturated in just 30 seconds. After 
exposure to solar radiation for as little as one hour, a thallus 
that was previously fully saturated with water can become 
fully dry again (Amadjian, 1967, p. 103). Isaac noted that 
some danger to lichens results if the wetting and drying cy¬ 
cles are too rapid and too frequent: 

The loss of carbon on rewetting, together with the 
rapid rise in temperature (resaturation respiration) 
are the most potentially damaging effects of dry con¬ 
ditions and extremes of temperature. Lichens re¬ 
cover well from these conditions unless the wetting 
and drying cycles are very rapid and repeated (Isaac, 
1992, p.315). 

On the opposite extreme from these lichens that can 
easily absorb water are certain crustose lichens that are al¬ 
most unwettable such that they are “... not able to take up 
liquid water even if they are kept submerged for hours” 
(Amadjian, 1967, p. 104). 

Lichens in The Ocean 

While lichens grow in such varying terrestrial regions from 
dense tropical forests to deserts and even into the arctic 
tundra, they also thrive on rocks at the shoreline of the 
ocean where they are often completely submerged (Stern 
1997, p. 338). Bands and tar-like patches of blackish 
crustose lichens are to be found on rocks of the intertidal 
zone (Sumich, 1976, p. 156; Fox, 1983, p. 233). 

Lichens at High Temperatures 

The temperature of lichens growing on rocks exposed to 
the sun’s radiation has been recorded to be as high as 50° C 
(D.C. Smith, 1973,p.4). Amadjian(1967,p. lll)reported 
that the temperature of exposed lichen thalli on a hot day 
may reach 50-70° C and possibly even higher. Bessey 
(1971, p. 216) attributed this resistance of lichens to high 
temperatures and drought to the fungus member. 


Lichens at Low Temperatures 

Daubenmire (1968, p. 117) reported that lichens have 
been found to carry out photosynthesis during winter. 
They thrive around icecaps (The World Book, 1986, p. 85) 
and above the “treeline” in Greenland, Iceland, and 
Alaska (Moore-Landecker, 1972, p. 380). Isaac (1992, p. 
315) reported that, “Low temperatures are tolerated by li¬ 
chens providing that the thalli are dry when the tempera¬ 
ture is low.” The ability of lichen thalli to survive 
experimentally induced low temperatures is phenomenal. 

Lichens that were: 

... frozen in liquid oxygen at -183C [sic] for eigh¬ 
teen hours still respired when thawed and kept at a 
warmer temperature... A specimen of Xanthoria 
parietina has been reported to have withstood a tem¬ 
perature close to absolute zero...—a characteristic 
which it shares with some mosses, algae, and in¬ 
sects. .. —and moreover to have retained vitality after 
six years in a vacuum (Amadjian, 1967, p. 111). 

Lichens, Ecological Succession, 
and Soil Formation 

It has long been assumed that lichens enhance the weath¬ 
ering of rocks and thus contribute to soil formation. They 
are also thought to be the first step in an ecological succes¬ 
sion or series of changes leading from bare rock to a full 
grown forest (Fuller et at., 1972, p. 382). Daubenmire 
(1968, p. 118) cogently argued, however, that soil building 
on bare rock in certain habitats may actually proceed out¬ 
ward from crevices where mosses like Grimmea thrive (see 
Figures 3a and 3b). Soil develops most rapidly in these 
moss colonies, according to Daubenmire, while the 
nearby lichen patches simply prepare the way for second¬ 
ary lichen communities. The clumps of mosses and of 
flowering plants grow outward from the crevices, in many 
cases directly “overriding” the patches of lichens. The im¬ 
portance of mosses to the entire ecosystem in general and 
to the study of intelligent design in origins has been 
reviewed by Bergman (1998). 

Wilson etal. (1962, p. 413) and Lee (1999) maintained 
that lichens contribute to rock weathering largely by way of 
the back and forth mechanical action which occurs when 
the lichen undergoes cyclic wetting and drying. The 
hyphae of lichens can penetrate considerable distance into 
rocks (Bessey 1978, p. 218). Lee concluded that it is the 
mechanical effect of hyphae of a particular lichen that 
caused rocks to weather: 

This preliminary work shows that the main weath¬ 
ering effect of Rhizocarpon geographicum on granite 
is by mechanical rather than chemical processes. 
(Lee, 1999, p. 20). 
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But lichens may weaken rocks chemically too because 
they secrete carbonic acid and other acids (Daubenmire, 
1968, p. 117). Marshall summarized the role of mosses 
and lichens as soil-builders: 

They work by two methods. The one chemical, 
the other mechanical. By chemical, action they ei¬ 
ther construct plant tissue of gases taken in directly 
from the air or they first free from the rock or wood or 
earth-mould, the minerals needed and then con¬ 
struct them into plant tissue. By mechanical action 
they pry off bits of soil from hard rock, arrest dust and 
debris brought to them by the wind, and constantly 
add to the mass, such plant tissue as they themselves 
are continually shedding. (Marshall, 1910, p. 12) 
The famous writer John Ruskin penned this stirring little 
note about lichens and their action on rocks: 

Meek creatures; the first mercy of the earth, veil¬ 
ing with hushed softness its dustless rocks; creatures 
full of pity, covering with strange and tender honour 
the scarred disgrace of time. Marshall (1910, p.4). 

Lichen Taxonomy 

Most lichen fungi are not extensively free-living but are 
usually found growing in their lichen partnership. About 
one-fourth of all the different species of fungi are the fungi 
found in lichens (D.C. Smith, 1973, p. 3). Each lichen 
species is given a latin binomial and is classified on the ba¬ 
sis of its fungus partner (Amadjian, 1967, p. 3). Comment¬ 
ing on lichen taxonomy, Odum (1983, p. 400) wrote that 
“Lichens are usually classified as single ‘species’ even 
though they are composed of two unrelated species.” Each 
lichen species is thought to have its own unique species of 
fungus (Stern,1997, p. 338) except for about 20 tropical li¬ 
chen species which all have the same fungus. But Doyle 
(1965, p. 29) maintained that this idea of each lichen spe¬ 
cies having its own unique fungus “needs verification.” 

The various lichen fungi fall into three major fungus di¬ 
visions which are called the Ascomycota, (those fungi that 
produce sexual spores in little sacs called asci; ascus singu¬ 
lar), Basidiomycota (those fungi that produce sexual spores 
on small club-like projections called basidia; basidium sin¬ 
gular), and Deuteromycota (those fungi which have no 
known sexual reproduction). In some older works the 
Ascomycota taxon is called the “Discomycetes” (Moore- 
Landecker, 1972, p. 383) or the Ascomycetes. Most of the 
lichen fungi are Ascomycota members while some are in 
the Basidiomycota division and a few in the 
Deuteromycota. Stern (1997, p. 338) reported that one ex¬ 
ceptional lichen had a bacterium growing with its alga 
rather than a fungus. 

The Ascomycota-containing lichens produce spores 
called ascospores within sac-like cavities called asci. The 


asci are in turn produced in cup-like or vase-shaped fruit¬ 
ing structures known as ascocarps (see Figure 4a and 4b). 
The order within the Ascomycota to which most lichen 
fungi belong is the Lecanorales (Bessey, 1971, p. 215; 
Webster, 1980, p. 367). Concerning families and genera, 
Bessey (1971, p. 223) noted that there are 37 families of li¬ 
chen fungi containing about 275 genera. 

The number of lichen species ranges variously depend¬ 
ing on the source consulted: 7,400 (Bessey 1971, p. 223), 
15,000 (Fuller et al, 1972, p. 380; Haupt, 1956, p. 309), 
16,000 (Sumich, 1976, Table 4.1; Moore-Landecker, 
1972, p. 380), 18,000 (D.C. Smith 1973, p. 3) and 25,000 
(Stern, 1997). Perhaps the true number of lichen species 
lies somewhere within this amazing spread of estimates! 

Lichen Algae 

One lichen species generally consists of one particular 
fungus associated with one specific alga (Hale 1967, p. 9). 
A few lichen species, however, are able to use two or more 
different algae (Bessey, 1971, p. 217). Since there are far 
more species of lichen fungi than of lichen algae, many li¬ 
chen species possess the same alga, although they have 
their own specific type of fungus. Amadjian (1967, p. 79) 
wrote about one species of lichens that was found to have 
different algal species when it was collected from different 
localities. He also indicated that some lichens have differ¬ 
ent algae in the same plant: in one case both blue-green 
and green algae. He summed up the pairing as follows: 

The lichenization of a single alga by different 
fungi...or, conversely, the lichenization of different 
algae by one fungus... is probably very common. 
(Amadjian, 1967, p. 79) 

The unicellular green alga Trebouxia cladoniae (G.M. 
Smith, 1950, p. 224) is the alga most commonly found in 
lichen species (Hale, 1967, p.31). Another name for 
Trebouxia in certain older books (e.g. Fink, 1935,p. 318) is 
Cystococcus. Trebouxia algae are found in over 70% of all 
lichen species (D.C. Smith, 1973, p. 3). It is found in 83% 
of the lichen species in Scandinavia (Hale, 1967, p. 8 ) 

The alga found in second highest percentages among li¬ 
chen species is Trentepohlia, another green alga. The third 
most common autotrophic partner in lichens is Nostoc, a 
nitrogen-fixing blue-green bacterium (a group formerly 
called “blue-green algae”). Nitrogen fixing is the ability to 
take molecular nitrogen (N 2 ) from the atmosphere and to 
convert it to ammonia (NH 3 ) or to the nitrogen of amino 
acid molecules in the cell. Lichens, which contain Nostoc 
(or certain other nitrogen-fixing blue-green bacteria), are 
themselves able to fix atmospheric nitrogen. 

Probably 90% of all lichen species contain one of these 
“top three” algal partners: Trebouxia, Trentepohlia, or 
Nostoc (D.C. Smith, 1973, p.3; Stern, 1997, p. 338). The 
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various algae found in lichens belong in a total of 26 gen¬ 
era. Eight of these genera are actually “blue-green algae”, 
now classified as bacteria. One genus of lichen algae is a 
yellow-green alga and the remaining 17 genera of lichen 
algae are in the green algae division (Moore-Landecker, 
1972, p. 383; Amadjian, 1967, p. 12). The anatomy of 
Trebouxia and Protococcus cells (two algae present in the 
lichens at VACRC) will be examined with electron photo¬ 
micrography in a later paper. 

Lichen Reproduction 

Many lichens produce asexual reproductive bodies called 
soredia, which are small dust-like clusters, each of which 
contains some algal cells together with attached fungus 
hyphae. These soredia, dispersed by wind or water, are be¬ 
lieved to routinely initiate lichen growth on new rocks or 
trees. Many species of lichens do reproduce asexually by 
soredia (G.M. Smith, 1950, p. 224). 

The fungi in many different lichens are members of the 
Ascomycota division and, as such, produce ascospores in¬ 
side the asci of their cup-like ascocarps, as part of their sex¬ 
ual life history (see Figures 4a and 4b). It is believed that 
new lichens can arise: 

... after ascospores carried by the wind come into 
contact with independently living algae, germinate, 
and parasitize them (Stern, 1997, p. 340). 

Some lichen algae like Protococcus and Trentepohlia have 
a widespread distribution independently of their lichen 
fungus in various natural habitats, e.g. on tree trunks or 
rock surfaces. It is conceivable in the case of these two and 
certain other algae that their lichen fungi, growing nearby 
from germinating ascospores, could routinely make con¬ 
tact with them and grow together to produce a lichen de 
novo, as Stern suggested. But Stern added the curious fact 
that “No one has yet observed the initiation of an new 
thallus in nature...” (Stern, 1997, p. 340). Lichen dis¬ 
persal and establishment has been extensively reviewed by 
Bailey (1976, p. 215). 

In those lichens in which the algal partner is Trebouxia 
(which is most of the lichens), one might imagine that new 
thalli would also arise when germinating ascospores hook 
up with the free living alga. Trebouxia cells do not grow as 
widely as Protococcus and Trentepohlia by themselves, 
however, which may suggest that lichens which contain 
Trebouxia reproduce mostly by asexual means rather than 
by ascospores. 

Some of the algae in lichens have the genetic capability 
of forming asexual reproductive cells of their own called 
zoospores. But this ability to produce self-propelled 
(motile) algal spores is ordinarily suppressed when the al¬ 
gae are living in the lichen relationship (Bessey, 1971, p. 
216). Amadjian (1967, pp. 25-26) noted that Trebouxia in 


culture by itself can produce such motile spores, but it 
does not do so when growing in a lichen thallus. 

Synthesis of Lichens in the Laboratory 

It is possible to grow the algal and fungal partners 
of many lichens separately in pure culture, and phys¬ 
iological studies of the separate components and in¬ 
tact lichen thalli have been made... Attempts have 
also been made to synthesize algal thalli in vitro from 
cultures of the two components, but typical lichen 
thalli have rarely been formed... (Webster, 1980, p. 
367). 

Here Webster was summarizing the extensive researches 
on laboratory growth of lichens carried out by Amadjian 
(1967) and others. Amadjian himself, however, took a 
much more positive view of lichen synthesis experiments 
and concluded that: 

“Reestablishment of a lichen association can be 
accomplished under laboratory conditions” (Amad¬ 
jian, 1967, p. 80). 

Amadjian supplied the following valuable summary about 
culturing lichens in the laboratory: 

1. The most important conditions for the estab¬ 
lishment of lichen associations are nutrient poor sub¬ 
strates and slow drying...; 2. Spores of a lichen 
fungus are capable of reestablishing lichen unions in 
culture; 3. The fungal symbiont can fruit in the ab¬ 
sence of its algal partner; 4. A mycobiont in culture 
loses its ability to fruit but can still form the 
lichenized state with algae (Amadjian, 1967, p. 87). 
[Note, the isolated fungus is here called a “symbiont” 
which means that it ordinarily grows in symbiolic 
union with an alga. Amadjian also refers to the fun¬ 
gus of the lichen growing by itself as a “mycobiont”.] 

The Origin of Lichens 

In each of the articles on lichens we will examine certain 
aspects of their origins. Convincing links and mechanisms 
showing that one lichen species had a common ancestry 
with another do not exist. In defense of evolution theories, 
however, it has been asserted that the lichen fungi evi¬ 
dently differentiated from one another long before each 
subsequently underwent lichenization separately: 

Since there are many varied types of algae and 
fungi in lichens, it is possible that the symbiosis has 
arisen on a number of separate occasions in the 
course of evolution. (Smith, 1973, p.6) 

But no one has ever observed a non-lichenized fungus 
undergoing the changes required to convert it to a fungus 
equipped to collaborate with a particular alga. In other 
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words, the origin of a new lichen species has never been 
observed in nature or the laboratory. Presumably a suite of 
very selective changes would be needed to convert a free- 
living saprophytic (feeding on dead or decaying materials) 
or parasitic fungus into a suitable lichen partner. If lichens 
themselves do not give rise to new lichens, many (if not all) 
of them must have arisen by repeated parallel evolution in 
which numerous unrelated lines of fungi each underwent 
the prerequisite steps enabling them to become suitable 
stable partners for the algae. Purvis (2000, p. 46) admits 
that lichenization had to occur independently at least 
seven times. He wrote that since the lichen association in¬ 
volves very different fungal groups (Ascomycota versus 
Basidiomycota or even Deuteromycota members): 

It has clearly evolved independently numerous 
times (polyphyletic)...” (Purvis, 2000, p.46). 

No evidence exists, however, to support such wholesale 
convergent evolution (polyphyletic evolution) in the ori¬ 
gins of lichens. 

In this evolutionary scenario one would predict that for 
many of the lichenized fungi there would exist the “ances¬ 
tral”, non-lichenized counterpart of each, living in various 
saprophytic or parasitic niches. But such is not the case as, 
Amadjian (1967, p.33) noted: "... lichen fungi must have 
originated from free-living forms, but there is little evi¬ 
dence to support this view.” Attempts to demonstrate that 
various lichen fungi are the equivalent of various non- 
lichenized saprophytic or parasitic fungi have been unsuc¬ 
cessful according to Amadjian (1967, pp. 33-34). It ap¬ 
peared that Amadjian was still hopeful in this regard, 
however, even though there had been no success in at¬ 
tempts to relate several lichen fungi to free-living molds: 

Further isolations of mycobionts from the fifteen 
to twenty thousand species of lichens undoubtedly 
will reveal additional relationships between lichen 
fungi and free-living fungi. (Amadjian, 1967, p. 35) 
As an alternative to the evolutionary view of lichen ori¬ 
gins, there is the concept that the Creator produced many 
separate kinds of fungi that were preadapted to unite with 
various algae, to yield the many kinds of lichens. Although 
this view carries with it the necessary task of trying to find the 
limits of various lichen “kinds”, it is more in keeping with 
scientific evidence than is the macroevolutionary scenario. 

A Lesson from Lichens? 

We suggest finally that lichens figure effectively in a field 
called “natural theology.” This is the practice of finding 
spiritual lessons in nature itself, a discipline which was 
popular in the eighteenth and nineteenth centuries. Natu¬ 
ral theology has been revived recently by Gothard and his 
associates (Character Studies, 1985, pp. 360-361) who 
have discussed moral and spiritual lessons which can be 


deduced by the study of plants and animals. On pp. 360— 
361 they actually derive such lessons from lichens and 
lemmings. 

To our surprise it was Odum (1983, p. 401), evolution¬ 
ist and GAIA advocate, who also drew an important moral 
lesson from lichens. He noted in lichens a kind of symbol¬ 
ism directing human beings away from wholesale destruc¬ 
tion of their habitat back to “... a mutualistic stage in their 
relationship with nature.” We agree with Odum that wher¬ 
ever possible people ought to live in harmony with the rest 
of the ecosystem, like a lichen fungus “gently parasitizing” 
its algae host cells! Hoffberg (1998) has endeavored to 
show that a balanced ecological ethic is found in Biblical 
theology. 

We further suggest to the “Odum’s” of evolutionary sci¬ 
ence that moral lessons like these can be found in little 
plants called lichens and elsewhere in nature because na¬ 
ture itself is the product of a moral and loving Creator. The 
existence of moral lessons in biology is incomprehensible 
otherwise. 
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Note from the Panorama of Science 


Rate of Speleothem Formation: Observations in Country Limestone 

Jerry Akridge* 


Speleothems are dripstone features found in subterranean 
voids resulting from the deposition of calcite into various 
shapes seen as stalactites, stalagmites, flowstone, rimstone 
dams, drapery, and curtains (Davies and Morgan, 1984). 
Uniformitarian doctrine usually indicates that speleo¬ 
thems took great amounts of time to form. However, uni¬ 
formitarian scientists should rethink the supposed rates of 
speleothem formation in view of known facts. 

This study involves fieldwork on recently formed and 
ongoing formation of speleothems in country limestone in 
Huntsville, Alabama. While the determination of exact 
rates of formation is possible and being studied, the age of 
the speleothems has been ascertained within a definite 
time frame. Because the rate of speleothem formation is of 

*2626 Pine View Drive, Arab, Alabama 35016 


interest to researchers regarding Earth’s history, this study 
not only documents information countering erroneous 
claims of long ages needed for speleothem growth, but also 
provides evidence in support of the young-Earth Flood 
model. 

Site Location and Description 

This research was done in Three Caves, a feature located 
at the base of the western slope of Monte Sano Mountain 
and within the eastern boundary of Huntsville, in Madison 
County, Alabama (Figure 1). Three Caves is not a natural 
cave, but a rock quarry that was excavated from 1945 
through 1952. The feature has the appearance of a large 
cave with three entrances in close proximity and a fourth 
entrance further removed (Figure 2). 
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Figure 1. The study site is located in Huntsville, Ala¬ 
bama. 


Rock excavated from the quarry was used for agricul¬ 
tural and construction purposes when this area was under¬ 
going rapid expansion. The quarry eventually became an 
unwelcome neighbor in burgeoning Huntsville and 
closed because of problems associated with blasting, noise, 
dust, and heavy equipment operating close to nearby 
housing development. 

Initially, the quarry began as an open pit, the limestone 
being removed by excavating from ground level down and 
working horizontally toward the increasing slope at the 
foot of Monte Sano Mountain. In the late 1940s, the “drill- 
and-shoot” method of quarrying changed from the open 
pit configuration to excavating straight into the solid lime¬ 
stone (The Land Trust of Huntsville and North Alabama, 
undated paper). 

By excavating horizontally into the side of the lime¬ 
stone deposit, the quarry assumed the configuration of a 
large mine resembling a natural cave. The mine extends 
back for hundreds of feet into the limestone. The floor of 
the mine is essentially level with minor vertical variation. 
The ceiling is approximately 25 feet above the floor of the 
mine. 

Once the mine reached a certain size inside the lime¬ 
stone formation, “room-and-pillar” construction was be¬ 
gun within the large void that formed. Several huge pillars 
of strategically located limestone were left for support to 
prevent collapse of the ceiling (Figure 3). Besides the 
mine’s length of hundreds of feet, it also extends laterally 
for a few hundred feet. 

The Geology of Three Caves 

The site of interest on Monte Sano Mountain is located in 
the Cumberland Plateau section of the Appalachian Pla¬ 
teaus Province of northeastern Alabama (Dunn, et. al., 1989, 



Figure 2. One of the four entrances to Three Caves 
Quarry. A photograph of more than one entrance is pro¬ 
hibitive due to the physical separation of the four en¬ 
trances. 



F igure 3. Immediately inside Three Caves Quarry. The 
huge pillars of limestone remain to prevent collapse of 
the ceiling. Light can be seen coming into the mine 
from two separate entrances to the quarry. Note person 
in lower left for scale. 

pp. 23, 24). This mountain is typical of the regional 
Appalachian stratigraphic structure with a cap of Pottsville 
Formation sandstone. Below that are conformable strata of 
conglomerate, shale, dolomite, sandstone, and limestone 
(Mandel, 1998). Above the site of Three Caves, Monte Sano 
Mountain has an approximate elevation of 1,600 feet MSL. 

Three Caves Quarry is located on the western base of 
Monte Sano Mountain at an elevation of 719.5 feet MSL 
(Ground Engineering and Testing Service, Inc., 1990). 
The mine is located within the Tuscumbia Limestone, 
identified as Mississippian in age by uniformitarian geolo¬ 
gists. The Tuscumbia Limestone rests below the Monteagle 
Limestone and lies conformably over the Fort Payne Chert. 
In this area, the Tuscumbia Limestone varies in thickness 
from 150 to 200 feet. The matrix is composed of thin to 
thick-bedded, fine to coarse, gray, crystalline, highly fossil- 
iferous limestone including a paucity of gray to white chert 
nodules and irregular lenses. The Tuscumbia Limestone 

















90 


Creation Research Society Quarterly 



Figure 4. Ground water deposits calcite as it courses 
down the walls of the quarry. 

varies in elevation according to location, but is usually 
found below 800 feet MSL (Dunn, et. al, 1989, p. 26). 

Observations of Speleothem Formation in the Rock 
Quarry 

In examining the interior of Three Caves, we observed evi¬ 
dences of the rapid formation of speleothems. In at least 
two areas within the feature, water coursed from the ceil¬ 
ing and ran down portions of the walls of the quarry (Fig¬ 
ure 4). In these locations are flowstone (Figure 5), drapery 
formations (Figure 6), calcite dams, and cave pearls 
(Figure 7). 

In these same areas where the quarry walls are wetted, 
water continues movement horizontally across the floor 
of the mine after its descent from the ceiling and flows 
over forming speleothems. At the intersection of the walls 
and floor are numerous loose pieces of limestone remain¬ 
ing from the original quarrying operation and varying in 
size from pebbles to boulder-sized specimens. Many of 
the pieces up to several inches in thickness are cemented 
together and bonded to the floor. They remain in appear- 



Figure 5. Flowstone is formed by calcite deposition on 
the walls of the quarry. Scale is in inches and centime¬ 
ters. 



Figure 6. Classic drapery formations are observed in the 
quarry. Scale is in inches and centimeters. 



Figure 7. Cave pearls are found on the floor of the 
quarry. These are smooth rounded concretions formed 
by calcite precipitation around a nucleus. Scale is in 
inches and centimeters. 

ance as a very course abrasive medium with their angular 
sides jutting upward and being securely cemented to the 
floor by the calcite. Other rock fragments are completely 
covered by the calcite, their locations only discernable by 
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Figure 8. Rocks of varying sizes are welded to the quarry 
floor by calcite. Some of the rocks are almost completely 
covered and hidden by the thickness of calcite. Scale is 
in inches and centimeters. 



F igure 10. The wood fragment is parallel to the scale and 
is about the same length of the scale. Most of it is barely 
visible because of its coating by a thick layer of calcite. 
Note that the lower end of the fragment has been trun¬ 
cated at an acute angle exposing the charcoal black color 
of the wood. The white areas on the exposed wood are 
due to camera flash on the wet surface. Scale is in inches 
and centimeters. 

gentle undulations on the surface of the calcite (Figure 

8 ). 

At the wall and floor interface, we also found pieces of 
wood that were partially and completely encapsulated 
with calcite and bonded to the floor (Figure 9). These 
wood fragments include small sticks as well as larger sam¬ 
ples several inches in thickness and length. In examples 
with partially exposed wood, the wood was charcoal black 
in color and firm in texture (Figure 10). 

Another interesting find was a plastic “wine cooler” bot¬ 
tle cap that was partially covered and cemented to the floor 
by the calcite (Figure 11). In checking with the manufac¬ 
turer of this brand of wine cooler, I found that it was intro¬ 
duced in 1984 and not distributed in this area after 1994 
(Jensen, 2001). 



F’igure 9. Two wood fragments in near axial alignment. 
The upper specimen is almost completely covered by 
calcite. The lower fragment is bonded to the floor but 
not completely covered. Scale is in inches and centime¬ 
ters. 



F’igure 11. The bottle cap just to the upper left side of 
the scale is bonded to the quarry floor and encrusted 
with calcite. Note that the rocks in the top and right side 
of the photograph are almost completely covered by cal¬ 
cite. Scale is in inches and centimeters. 

Thickness of Speleothem Material in Three Caves 

Permission was granted to ascertain the thickness of the 
calcite features. Test sites were selected on the flowstone- 
covered walls and small diameter holes were drilled di¬ 
rectly into the calcite. After drilling the first test hole 
through the calcite into the limestone matrix, the drill bit 
was removed and measurement of the thickness of the cal¬ 
cite was made. This first measurement indicated 3/8 inch 
of calcite deposition. 

On the second test site at another flowstone structure, I 
drilled into the calcite the full 2.5 inch exposure of the 
drill bit and did not reach the limestone matrix. Because of 
the dulling of the carbide bit and the drill’s battery being 
depleted by the resistance of the hard calcite, only two bor¬ 
ings were possible. 
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Implications of the Rate of Speleothem Formation 

Because of teaching in various media that speleothem for¬ 
mation is only possible after vast expanses of time have 
elapsed, many people believe this to be factual. 1 attended 
a recent tour of an Alabama state-owned cave when the 
cave guide told our group that speleothem growth is about 
a cubic inch per thousand years. In another cave in a Ken¬ 
tucky federal park, the ranger pointed to a stalactite in a dry 
area of the cave and told us that he had not seen any 
growth on that particular feature in his years there. He 
prefaced his comments with an indication of how slowly 
the speleothems form. 

Speleothem formation has been touted by evolutionists 
and uniformitarian geologists to lend credence to the idea 
of an ancient Earth. Several creationist studies have been 
doneon the rate of speleothem formation offering evi¬ 
dences that only short time frames are necessary for this 
process to occur (Matzko, 2000; Williams, et al, 1976; Wil¬ 
liams and Herdklotz, 1977; 1978; Williams, House, and 
Herdklotz, 1981). Both laboratory and field observations 
conclude that growth rates of speleothems easily fit within 
the context of the young-Earth Flood model. 

Conclusion 

Caves were formed in phreatic zones that were tempo¬ 
rarily elevated as a result of an abundant source of ground 
water after the Flood. Eventually, the zone of saturation 
was reduced below the level of the caves by dewatering of 
the sedimentary strata deposited by the Flood. Once the 
ground-water surface dropped below the naturally-formed 
caves, speleothem formation was then possible in the air- 
filled chambers. 

Speleothem production would have decreased expo¬ 
nentially from a maximum rate during ideal conditions 
after the Flood to the eventual equilibration of the hydro- 
logic and phreatic cycles. Thus the environment of Three 
Caves would probably be similar to conditions expected 
sometime after the major effects of the Flood had subsided 
and present-day processes began to operate. 

Three Caves Quarry offers a study of speleothem for¬ 
mation under natural conditions where water can flow 
through and over the limestone in a feature ofknown age. 
Because of these conditions existing in Three Caves, we 
can predict that speleothem formation here would paral¬ 
lel that which occurred in naturally formed caves since 
the Flood. Although speleothem formation is rapid and 
measurable in Three Caves, the rate of production would 
not be expected to be as great as that experienced in the 
time frame of greater hydrologic activity following the 
Flood. 

Three Caves Quarry was developed from solid lime¬ 
stone and mined from 1945 until 1952 when the business 


ceased operation. From this study done in March of 2001, 
the observed speleothems would date no older than about 
50 years. The calcite-encrusted bottle cap discovered in 
this research would have been in Three Caves no longer 
than 17 and as few as seven years. 

From these observations, the rate of speleothem forma¬ 
tion is within the time frame necessary to be accommo¬ 
dated by the young-Earth Flood model of Earth history. 
Obviously, uniformitarian estimates of long ages for spe¬ 
leothem formation require modification to reflect current 
knowledge of these features. 

Further Investigation 

Further creationist study is recommended to ascertain the 
rate of speleothem formation in Three Caves. Ongoing 
study of this feature would be profitable for evidence in sup¬ 
port of the young-Earth Flood model of Earth history. I rec¬ 
ommend that certain areas in the quarry be instrumented to 
aid researchers in gathering data relating to speleothem 
formation. Scale sticks could be installed in the active flow- 
stone walls and floor to be periodically checked in deter¬ 
mining the increasing thicknesses of calcite over time. 
Charts of local rainfall could be maintained to help deter¬ 
mine and compare varying flow rates of water over the for¬ 
mations. Also, recording daily air temperature outside the 
quarry would be beneficial in the study. Outside ambient 
conditions could determine how much carbon dioxide 
would be dissolved in the water eventually reaching the 
speleothems. A pH reading of the water flowing over the 
speleothems should be continuously recorded with an in¬ 
strument. A humidity and temperature recorder with a con¬ 
tinuous printout should be installed near the forming 
flowstone to correlate rainfall data and outside temperature 
with conditions inside the mine. The rate of formation of 
the speleothems could be correlated with all the various re¬ 
corded data. Such a study would require many necessary 
resources as well as special permission from the 
organization that holds the quarry in trust for public use. 

In addition to facilitating instrumentation and main¬ 
taining appropriate records mentioned above, the calcify¬ 
ing wood samples could be periodically analyzed to 
determine if a petrifaction process is ongoing. Micro-core 
samples of the calcifying wood fragments could be taken to 
determine if a petrifaction agent such as permineralization 
or replacement is observed in the wood fragments. 

Acknowledgments 

I heard about Three Caves and its speleothem formations 
from Mr. William W. (Bill) Varnedoe, Jr., a Christian 
friend as well as a preeminent speleologist, researcher, ex¬ 
plorer, and writer. His encouragement prompted this 
study. I appreciate the helpful suggestions of Dr. Emmett 



Volume 39, September 2002 


93 


L. Williams in the first draft of this paper. He is an ongoing 
and faithful encourager to many people, including this re¬ 
searcher. Mr. Carl R. Froede, Jr. provided helpful infor¬ 
mation in conversations regarding this study. My 
appreciation extends to the anonymous reviewers who of¬ 
fered their expertise in finalizing the paper. The Land 
Trust of Huntsville and North Alabama was extremely 
helpful in providing access to Three Caves for this study. 
The capable assistance of Mrs. Deborah Powell of the 
Land Trust was especially appreciated. I express thanks to 
Mr. Keith J. Mandel for his assistance and provision of 
resources needed in the preliminary stages of the research. 

I am indebted to my wife, Lucky, without whose strong 
and loving support this project would have been nearly im¬ 
possible. She provided invaluable assistance with the nec¬ 
essary fieldwork in Three Caves, even under far less than 
desirable conditions. Her encouragement in the various 
stages of this research provided the impetus to complete 
the paper. Perhaps not everyone who assisted in this effort 
would concur with my conclusions, but all were interested 
in sharing personal expertise to facilitate the study. Any 
errors that may remain are mine. 

References 

CRSQ: Creation Research Society Quarterly 

Davies, W. E. and I. M. Morgan. 1984. Geology of caves. 

U. S. Government Printing Office, Washington, D.C. 
Dunn, W. P., D. J. Hagerty, K. J. Mandel, J. M. Ozier and 

B. J. St. John. 1989. Slope development study, Hunts- 

-— » » 


ville, Alabama. Ground Engineering and Testing 
Service, Inc., Huntsville, AL. 

Ground Engineering and Testing Service, Inc. 1990. City 
of Huntsville, Alabama, Monte Sano Slope Analysis 
Map, S EC32 T3S R1E. Ground Engineering and Test¬ 
ing Service, Inc. Huntsville, AL. 

Jensen, M. 2001. Personal communications. 

The Land Trust of Huntsville and North Alabama. Un¬ 
dated paper. Self-published. 

Mandel, K. J. 1998. (Drawing) Geologic section of the 
Cumberland Plateau, Huntsville, Alabama. From 
Malmberg, G. T. and H. T. Downing. General geo¬ 
logic section of Monte Sano Mountain. Undated. Ap¬ 
pended in Slope development study, Huntsville, 
Alabama, 1989. 

Matzko, G. T. 2000. What is the upward limit for the rate 
of speleothem formation? CRSQ 36: 208-214. 

Williams, E. L., K. W. House, and R. J. Herdklotz, 1981. 
Solution and deposition of calcium carbonate in a labo¬ 
ratory situation IV. CRSQ 17:205-208, 226. 

Williams, E. L., R. J. Herdklotz, G. L. Mulfinger, R. D. 
Johnsonbaugh and D. L. Pierce. 1976. Deposition of 
calcium carbonate in a laboratory situation. CRSQ 12: 
211 - 212 . 

Williams, E. L. and R. J. Herdklotz. 1977. Solution and 
deposition of calcium carbonate in a laboratory situa¬ 
tion II. CRSQ 13: 192-199. 

Williams, E. L. and R. J. Herdklotz. 1978. Solution and 
deposition of calcium carbonate in a laboratory situa¬ 
tion III. CRSQ 15: 88-91. 

• —- 


Advertisement 

Science and Creation 

Here is a new book that will help answer the following questions plus more. 

• What is science? 

• Does God fit into a scientific picture? 

• How important is faith in science and m theology? 

• Where did modem science originate? 

• Of what importance is the work of Francis Bacon? 

• What is the meaning of creation and of evolution? 

• Why should all these subjects be important to me? 

Author Wayne Frair earned undergraduate science degrees from Houghton and 
Wheaton Colleges. His MA. is in embryology from the University of Massachu¬ 
setts, and his Ph.D. in biochemical taxonomy is from Rutgers University. He is a 
fellow of the American Association for the Advancement of Science and a past pres¬ 
ident of the Creation Research Society. Having spent more than forty years in re¬ 
search and teaching, his current status is Professor Emeritus of Biology at The 
King’s College in New York City. 

Available for $6 from Creation Research Society Books. See the inside back 
cover of this issue for details. 
















94 


Creation Research Society Quarterly 


Frank Lewis Marsh: His Life and His Legacy* 

Wayne Frair** 


Abstract 


In early decades of the twentieth century, history 
was awaiting a new champion in the creationist 
movement. The call was answered by a hard- work¬ 
ing farm boy with a penchant toward science. He 
obtained a good education and assumed leadership 
in the creation movement, becoming a science 


professor, prolific writer and speaker. lie recom¬ 
mended the term haramin for the created kind and 
persistently promoted the concept of discontinuity 
as contrasted with evolutionary continuity. Ilis 
scholarship was important inside and outside 
scientific communities. 


Early Years 

Frank Marsh was born 18 October 1899 in Aledo which is 
located on the high prairie of northwestern Illinois. He was 
the youngest of three children born to Wilson V. and 
Annabel K. Marsh. They lived on a stock and grain farm 
where they were familiar with hard work and cooperative ef¬ 
forts. Frank was at home with plants and animals (Figure 1). 
He did a little hunting and trapping. He even raised skunks 
for three years in order to obtain pelts. However, Frank’s 
daughter, Sylvia, has informed me that Frank was very soft¬ 
hearted toward animals and that he released alive all of the 
skunks. He loved to collect butterflies and moths. Even as a 
youngster captivated by the study of various plants, birds and 
other animals, he longed for the day when he could become 
a game warden and write nature stories. 

The whole Marsh family was active in their local Sev¬ 
enth-Day Adventist (SDA) church and school. Frank at¬ 
tended SDA schools and was accepted at the SDA medical 
college in Loma Linda, California. 

However, because of financial needs he went into med¬ 
ical work and nurses’ training, and in 1925 became a regis¬ 
tered nurse in the state of Illinois (Figure 2). He married 
Alice Garrett 22 June 1927, and that same spring gradu¬ 
ated from SDA Emmanuel Missionary College (EMC) in 
Berrien Springs, Michigan. He received a B.A. degree in 
science and English. 

After a year working as a nurse he returned to EMC for 
what was his first year in a career of teaching. He instructed 
in physics at the EMC academy, and concurrently earned 

*On 15 August 2001 this paper was presented in abbrevi¬ 
ated form at the Discontinuity conference at Cedarville 
University in Ohio. 

**Wayne Frair, Ph.D., Professor Emeritus of Biology at 
The King’s College in New York. His home address is 
1131 Fellowship Road, Basking Ridge NJ 07920. 

Received 4 September 2001; Revised 28 September 2001 



Figure 1. Frank Marsh is 6 years old and in first grade. 
Find him at lower right by the sheep. 

30 more hours of college 
credits in science and Bible 
at EMC for which he re¬ 
ceived a B.S. degree in the 
spring of 1929. During that 
spring Frank also was edi¬ 
tor of the college newspa¬ 
per and associate editor of 
the college annual, The 
Cardinal. Throughout this 
time his writing and teach¬ 
ing skills were being 
developed. 

For the next five years 
Frank taught science and Figure 2. Frank Marsh in 
math courses and also 1925 at graduation from 
served as Dean of Men at nursing school. 
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Figure 3. Frank Marsh in his office at Union College, 
1948. 


Hinsdale Academy in Hinsdale, Illinois. Frank recognized 
his need for more formal training, but most of his denomi¬ 
national leaders frowned upon attendance at non-SDA 
universities. There were other denominational leaders, 
however, who did encourage him, and so while continu¬ 
ing at Hinsdale he took courses in chemistry, genetics and 
field zoology at the nearby University of Chicago in night 
classes and private meetings with professors. 

On his own time and expense he researched local ce- 
cropia moths and also their parasites. Because he desired 
an advisor for a more formal study of the moths, he trans¬ 
ferred to Northwestern University’s Evanston Illinois cam¬ 
pus where he also continued studying additional zoology 
and botany. During 1934-1935 Frank was supported full¬ 
time by the University as he taught there and did research. 
In the spring of 1935 Northwestern awarded him an M.S. 
in zoology (see Marsh, 1987). Frank now was prepared to 
launch into what arguably could be considered the most 
influential period of his life. 

In August 1935 he assumed chairmanship of the biol¬ 
ogy department of Union College in Lincoln Nebraska 
where he served for 15 years (Figure 3). He also carried out 
further graduate studies in ecology, and in 1940 received a 



Figure 4. Marsh lecturing on insects especially his 
lepidopteran moths. 


Ph.D. in plant ecology from the University of Nebraska. 
While living in Nebraska the Marshes had a son, J. Kend¬ 
all, and daughter, Sylvia. 

After completing his graduate studies Frank was con¬ 
strained to turn from serious empirical research which he 
loved deeply, and to employ his abilities to forward a cause 
that was burning in his heart—that of creation. 

During his graduate training Frank had sat under an 
uncounted number of professors in three universities 
where students were drenched with evolution and creation 
was derided. So now he, as the first SDA biologist with a 
Ph.D., was in a position to present to his own denomina¬ 
tion and to the world a coherent creationist concept con¬ 
sistent with fields of science and of the Bible. His lifelong 
experiences of 41 years had included extensive informal 
and formal training in both of these fields. So he contin¬ 
ued with teaching (Figure 4) and other responsibilities 
while launching into an aggressive career of writing. 

His Publications 

A. Early works 

Frank’s published articles first appeared in 1923 with a 
story about a pet blue jay. During the next decade he had 
printed 7 short pieces, some of which dealt with scientific 
topics. These were followed by 8 primarily technical pub¬ 
lications. One of these reported a previously unknown par¬ 
asite which Marsh had discovered. 

B. Marsh’s First Book 

This book, entitled Fundamental Biology, (1941) was 
comprised of 128 mimeographed pages, and the work was 
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dedicated “to my mother...the guiding star of my aspira¬ 
tions.” Seventh-day Adventists were the specific focus of 
the text, but author Marsh indicated that his reflections 
should be of worth for those who honestly and sincerely 
were concerned about creation and evolution. 

Marsh’s understanding was that God had created life 
during 6 literal 24-hour days during a 7-day week about 
6,000 years ago. The creation included kinds of plants and 
animals which would reproduce only within boundaries 
set by members of their types or kinds. Marsh’s typological 
concept of separate kinds was to become a theme that he 
would elaborate in 50 subsequent years of formal teaching, 
speaking and writing. The fertility which would permit off¬ 
spring was a touchstone for assigning a male and a female 
to a single kind. He referred to this concept as a biological 
law of creation (the law of reproduction, p.93, or a univer¬ 
sal law in nature, p. 105) as being just as real as the law of 
universal gravitation (p.52). 

Being a professional biologist Marsh recognized the im¬ 
portance of gene and chromosome changes, hybridiza¬ 
tion, genetics (segregation, recombination, etc.), natural 
selection, niches, adaptions, and extinctions. He believed 
that rather than evolutionary progress there had been de¬ 
generation (including behavior contrary to original 
instincts) since the time of creation. 

In this first book Frank Marsh (1941, p.100) revealed 
his wrestling with what to name the groups which God 
originally had created. He desired to dissociate the types 
from the word “species.” Possibilities were “Genesis kind,” 
“Original kind,”or “Created kind.” But he concluded that 
a new word was needed, saying: 

What could be more appropriate than to build this 
word from the two Hebrew words “bara” (created) and 
“min” (kind)? This would give us the single word 
“baramin” (pronounced ba ra-min) for one Genesis Kind 
and “baramins” for more than one kind (p.100). 

Marsh’s first book apparently has had little influence ex¬ 
cept possibly within the SDA denomination, but Marsh’s 
pattern of thinking had been solidified and he was on the 
way toward publication of the next book which would have 
a major influence not only within his denomination but 
also upon others having a variety of religious views. 

C. Second Book 

The next book, Evolution Creation and Science (ECS), 
1944 and revised version 1947,is what I personally would 
consider Marsh’s most significant book. This text and his 
subsequent major works emphasized scientific content 
with some Bible references. ECS opened with the follow¬ 
ing impressive inscription. 

This book is dedicated to those who, in their 
search for truth, ignore unjustified authority in the 
field of science and keep their sincere minds alert to 


the recognition of facts regardless of where these may 
lead in the matter of conclusions. 

In the ECS Marsh exhibited a credible familiarity with 
thinking of leading evolutionists as well as scientific data 
pertinent in origins discussions. With convincing rigor 
built upon a wealth of factual information he established 
his case for discontinuity in nature as contrasted with an 
evolutionary continuum. 

Recently I had a personal letter from Dr. Ariel Roth 
(2001) who currently is Professor of Biology and member 
of the Geoscience Research Institute at Loma Linda Uni¬ 
versity in California. At the mid-twentieth century when 
Roth was a graduate student in the Zoology Department at 
the University of Michigan “evolution was being offered as 
the only valid worldview” in what otherwise was “a sub¬ 
stantial and excellent academic environment.” Then Roth 
read ECS, and in his letter to me said, “I had not pene¬ 
trated very far into the book before I realized how weak the 
case for evolution was.” Frank Marsh’s ECS had helped 
Ariel Roth so much that Roth was inspired to write his own 
origins book to help students as he had been helped by 
Marsh (Roth, 1998). 

Marsh’s ECS was mailed to one of the world’s leading 
evolutionists and famous geneticist, Theodosius 
Dobzhansky, who carried on a relatively intense corre¬ 
spondence with Marsh during 1944-1945. In his review 
“for the American Naturalist, Dobzhansky announced 
that Marsh had written what he (Dobzhansky) had previ¬ 
ously thought to be impossible: a sensibly argued defense 
of special creation” ( Numbers, 1995, p.xvii). 

When I was in graduate school at the University of Mas¬ 
sachusetts in 1954 I gave a copy of ECS to one of my pro¬ 
fessors who had very adamant evolution beliefs. I recall 
very clearly his reaction of amazement at the high level 
and convincing nature of Marsh’s scientific material. 

D. Other writings 

In his writings Marsh steadfastly promoted the concept of 
discontinuity. 

A point which we are very sure of is that, equal 
with the fact of diversity, is that of discontinuity. Or¬ 
ganisms cannot be found grading gradually one into 
the other. We recognize men, apes, dogs, horses, oak 
trees, wheat and roses. There is never any confusion 
in the minds of taxonomists whether a primate is a 
man or a chimpanzee, or whether a rodent is a squir¬ 
rel or a prairie dog (Marsh, 1947, p. 101; first edition, 
1944, pp.90-91; see also 1973, 1991). 

Marsh said that taxonomists were able to erect their 
phylums, classes, etc. with ease because of discontinuity. 
In his last creationist book (1976), he said discontinuity 
“dooms the evolutionist’s tree of life” (p.l 15) and disconti¬ 
nuity “in living and fossil nature constitutes the greatest 
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single roadblock on the highway to organic evolution” 
(p-121). 

Discontinuities separated the kinds (basic types), and 
fixity existed at the level of the kind (1960, 1964,1968). 
Microevolution could occur “within any basic type,” but 
megaevolution (also called macroevolution) —change 
from one kind to another—was not supported by the Bible 
or by scientific data. Marsh said, “The production of like 
by like is a natural law of biology”) 1969, p.21). Also he be¬ 
lieved in creation with the appearance of age (1978). 

The means of determining what organisms belonged to 
a kind involved simple fertility between two organisms. In 
the case of the mule which is a horse-ass hybrid and some¬ 
times sterile, Marsh was not sure in 1941 whether the 
horse and ass belonged to one or two kinds (1941, p.56). 
However, by 1944 Marsh believed that the mule was evi¬ 
dence that the horse and ass were members of one kind — 
thehorsekind (ECS, 1944, p.149; 1947, p. 185). Other sim¬ 
ilar evidence was the tiglon (tiger-lion hybrid) and the 
cattalo (cow-bison hybrid), each of these representing a 
single kind (ECS, 1944, p.150; 1947, p.186). 

For Marsh two forms could hybridize because of their 
physiological (chemical) likenesses. Even if forms are 
morphologically distinct, they could be members of the 
same kind if their basic chemical similarities permitted 
union of their germ cells (ECS, 1947, p. 175). In 1957 
Marsh sharpened this general idea by suggesting that this 
union of germ cells had to be true fertilization in which 
“both reduced parental sets of chromosomes join and par¬ 
ticipate in the first division of the fertilized egg” (Marsh, 
1964, p.36). This would result in the formation of the first 
two blastomeres of the embryo (see Marsh, 1967, p. 139). 
Marsh even recommended “artificial pollination and arti¬ 
ficial insemination...as the best tools for the discovery of 
the limits of the baramins” (Marsh, 1960, p.8; 1964, p.37). 
Fertilization could occur in nature or in a laboratory test 
tube. 

If true fertilization fails, then morphology may be used 
to determine membership in a kind because the form of 
the organism is based upon its chemical makeup (DNA). 
For example, complete sterility exists between two forms 
of Drosophila fruit flies which have identical external 
characters. So the two may be considered members of 
one baramin. When “individuals are produced by such 
asexual processes as simple fission, budding, formation of 
spores, and even by the sexual process of 
hermaphroditism” they still could be reproducing consis¬ 
tent with the law of reproducing “after their kinds” 

(Marsh, 1960, p.ll; 1964, p.37). 

Marsh continually referred to his recommendations for 
use of the word baramin for the types in nature. For exam¬ 
ple see 1944, 1947, 1950, 1960, 1964, 1967, 1976, 1979, 
1991. In addition to being in the publications of Marsh, 
the name “baramin” has been used intermittently by oth- 



Figure 5. Marsh collecting fossil fish and insects in the 
Green-River-Shale formation 13 miles west of Kemerer, 
Wyoming, 1959. 


ers since 1941. Popularity of the expression has increased 
since Kurt Wise’s 1990 paper in which he introduced a tax¬ 
onomic procedure called “baraminology.” Wise’s presen¬ 
tation occurred at the same meeting in which Walter 
ReMine formally presented “discontinuity systematics” 
(ReMine, 1990). For a survey of literature in this field see 
Frair, 2000. 

Until near the end of his life of almost 93 years Marsh 
continued to write and publish. His works included 16 dif¬ 
ferent books, well over 100 articles for denominational pe¬ 
riodicals, over three dozen in non-SDA organs, and many 
dozens of unpublished works most of which are to be 
found in the Adventist Heritage Center at Andrews Uni¬ 
versity in Michigan. Interestingly Frank’s publishers of 
English editions of his books (excluding foreign transla¬ 
tions) between 1941 and 1980 totaled 264,416 copies fora 
total of 29,942,929 pages of creationist literature. The for¬ 
eign publications totaled over three million pages. 

Other Activities and Personal Contacts 

In 1950 Frank returned to his alma mater EMC in Berrien 
Springs, Michigan. He accepted an appointment as Pro¬ 
fessor of Biology and department chair. Frank and his wife 
Alice worked on plans for a new life sciences building 
which later was named Marsh Hall. In 1960 EMC became 
Andrews University. While at EMC and Andrews Frank 
gave lectures in the US and many foreign countries. 

In 1958 Frank helped launch the “Geoscience Re¬ 
search Institute” on the Andrews University campus. For 
the research activities of this Institute, Frank expanded his 
own understanding and abilities in geology by auditing 18 
earth science courses at Michigan State University (Figure 
5). In 1964 Frank left the Institute which later was moved 
to Loma Linda in California. Frank continued teaching at 
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Figure 6. George McCready Price on left and Marsh on 
right in 1960. Price is 90 years old and Marsh 61. 


Andrews including the seminary, officially retiring in 1971 
after teaching a total of 43 years. 

During 1928-1929 at EMC Marsh had been a student 
of an SDA scientific leader and flood geologist named 
George McCready Price, with whom Marsh stayed in con¬ 
tact until Price’s death (at almost 93 years of age) in Janu¬ 
ary 1963. Friendship between these two men had 
deepened over the years (Figure 6). Price came to appreci¬ 
ate the writing of Marsh, and told him, “When I retire from 
the battle my mantle shall fall upon you.” (Numbers, 
1995, p.xvi). It is clear that Price had a major influence 
upon the religious and scientific views of Marsh. 

Frank Marsh was a member of the 1963 organizing 
group of the Creation Research Society (CRS) (see 
Armstrong, 1976; Williams, 1992) and remained on the 
Board from 1963-1969, holding the position of vice-presi¬ 
dent in 1966. Fie published 16 items in the Quarterly 
which was the greatest number he had printed anywhere 
outside his primarily denominational literature. He was el¬ 
evated to the status of fellow of the CRS in 1976, and the 



Figure 7. Marsh in 1976 when he became a fellow of the 
CRS, and the Annual Issue of CRSQ was dedicated to 
him in June of that year. 


Quarterly for that year was dedicated to him (Armstrong, 
1976). See Figure 7. 

Henry M. Morris was another scientist who was working 
on the early CRS Board with Frank Marsh. I asked Henry 
about the impact of Frank Marsh’s life and writings, and 
Morris replied that he believed he had read all of Marsh’s 
books, appreciated him and had profited very much from 
the books. Morris characterized Marsh as “certainly a real 
pioneer in the modern creation cause” (Morris, 2001). 

Frank Marsh’s Influence on My Life 

My undergraduate college years in the late 1940’s and 
into the 1950’s was a crucial period when I was struggling 
to solidify my views regarding origins issues. During the 
1951-1952 year I read Frank’s ECS book which had a ma¬ 
jor influence on my thinking. I was impressed by the mass 
of scientific data and profound scholarship of the author. 
Never since I studied that publication in the 1950’s have I 
doubted a discontinuity model. 

My recognition of discontinuity was reinforced during 
the early-mid 1950’s when I discovered that the advisor for 
my master’s degree in embryology had made a 180 degree 
turn from being a vigorous promoter of embryological re¬ 
capitulation. He became an even more ardent anti-evolu¬ 
tionist with regard to embryology (Frair, 1999). 

After I had chosen a discontinuity model, I had an op¬ 
portunity to deliver my first formal presentation before a 
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learned audience which was a joint meeting of the Ameri¬ 
can Scientific Affiliation (ASA) and the Evangelical Theo¬ 
logical Society (see Frair, 1958). The impetus for this 
paper and its publication came mainly from Frank 
Marsh’s ECS book. 

In 1958 I was Program Chairman for the Thirteenth 
Annual ASA Convention at the University of Iowa in 
Ames, and I invited Frank to be on the program. His pre¬ 
sentation was well-received by the attendees. Eater the 
ASA published his document (Marsh, 1960). The work 
was modified and expanded for the first issue of the Cre¬ 
ation Research Society Quarterly (Marsh, 1964). 

Frank and I carried on correspondence over the years. I 
was there at the 1963 ASA Convention at Asbury College 
(Kentucky) where Frank read a paper written by Henry 
Morris who was not able to attend because of a schedule 
conflict. Privately a group of us met to discuss the possibil¬ 
ity of a new creationist alliance which later was organized 
as the Creation Research Society. 

Not long after Marsh had his booklet Evolution or Spe¬ 
cial, Creation? published in 1963, he and I were discussing 
the pressures of an academic life, and I empathized as he 
was telling me how he had to sandwich his writing in be¬ 
tween a host of other commitments. 

In 1967 the book on the case for creation authored by 
myself and Percival William Davis was published, and it 
has had two subsequent revisions (see Frair & Davis, 
1983). The book was inspired by writings of Frank Marsh. 

Conclusion 

It is interesting that in the saga of modern origins studies 
God has used an array of actors including scientists in a 
multitude of fields and of philosophical persuasion includ¬ 
ing atheists and theologians. From humble beginnings a 
farm boy named Frank Fewis Marsh was virtually a loner 
back in early decades of the twentieth century. He studied 
well the works of leading evolutionists and showed how 
their data fit better into a discontinuity context. By so do¬ 
ing he laid a foundation upon which an increasing num¬ 
ber of scientists have been constructing their taxonomies 
(see Frair, 2000). He died 14 July 1992, three months short 
of his ninety-third birthday. 

Another scientist, Ariel Roth (referred to previously), 
who like myself experienced a reorganization of his think¬ 
ing after the reading of Marsh’s Evolution, Creation, and 
Science, recently commented on the Scripture verse in Ec¬ 
clesiastes 11:1 in reference to Marsh’s life and work. The 
verse says—“Cast your bread upon the waters” —in other 
words, “give generously”, —“for after many days you will 
find it again” —in other words, “your gifts will return”. 

Roth, in tribute to Marsh’s comprehensive contribution 
to the subject of origins, said, “Frank Marsh did not live 


long enough to realize how much bread he had cast” 
(Roth, 2001). 

The legacy of Frank Fewis Marsh is being realized to an 
increasing degree even now as we consider the challenges 
and opportunities of 21 st century science. 

Acknowledgments 

Considerable aid in locating information along with en¬ 
couragement was given by Warren F. Johns. Frank 
Marsh’s daughter, Sylvia Marsh Fagal, provided a bibli¬ 
ography of her father’s writings along with photographs 
and personal information about her father and his wife, 
Alice. Ariel Roth volunteered pertinent personal infor¬ 
mation about Frank Marsh. Finda Skinner was especially 
helpful in sending material from Union College in Ne¬ 
braska. Jim Ford and Wolfgang P. Kunze at Andrews Uni¬ 
versity in Michigan cooperated in my locating resources 
from their library. Much information in this manuscript 
was obtained from unpublished material obtained from 
the above. Other aid and encouragement were given by 
Donald W. Munro, Robert Brown, Andrew Hui and my 
wife, Betty Frair. A personal invitation from Todd Wood 
initiated this project for the year 2001 which stands as the 
60 th anniversary of Frank Marsh’s first book and 
introduction of the word “baramin” for the discontinuous 
forms of life. 

References 

CRSQ: Creation Research Society Quarterly 
Armstrong, Harold. 1976. Dedication to Frank Fewis 
Marsh. CRSQ 13(1):3. 

Frair, Wayne. 1958. What are the scientific possibilities for 
original kinds? Journal of the American Scientific Affilia¬ 
tion 10(1):12-16. 

-. 1983. A case for creation, third edition. School of 

Tomorrow. Fewisville, TX. 

-. 1999. Embryology and evolution. CRSQ 36(2): 

62-67. 

-. 2000. Baraminology— classification of created or¬ 
ganisms. CRSQ 37(2):82—91. 

Marsh, Frank Fewis. 1941. Fundamental biology. Pub¬ 
lished by the author, Lincoln, Nebraska. Mimeo¬ 
graphed, (Available from the Andrews University 
Library.) This text has been reproduced in its entirety in 
Numbers,1995, pp.395-530. 

-. 1944, 1947. Evolution creation and science, first 

and second editions. Review and Herald, Washington, 
DC. 

-. 1950. Studies in creationism. Review and Herald, 

Washington, DC. 








100 


Creation Research Society Quarterly 


-. 1960. The Genesis kinds in our modern world. 

Journal of the American Scientific Affiliation 12(2) :4— 

8,11,13. 

-. 1963. Evolution or special creation. Review and 

Herald, Washington, DC. 

-. 1964. The Genesis kinds in the modern world. 

CRSQ 1(1 ):30—38. 

-. 1967. Life man and time. Revised edition. Out¬ 
door Pictures, Escondido, CA. 

-. 1968. Fixity among living things. CRSQ 4(4): 

121-124. 

-. 1969. The form and structure of living things. 

CRSQ 6(1): 13-25. 

-. 1973. The Genesis kinds and hybridization: has 

man ever crossed with any animal? CRSQ 10(1):31-37. 

-. 1976. Variation and fixity in nature: the meaning 

of diversity and discontinuity in the world of living 
things, and their hearing on creation and evolution. Pa¬ 
cific Press, Mountain View, CA. 

-. 1978. On creation with an appearance of age. 

CRSQ 14(4):187—188. 

-. 1979. Creationism and taxonomy. CRSQ 16(3): 

189. 




-.1987. Five-linked food chain of insects. CRSQ 

23(4): 145—151. 

-. 1991. Biological variation. CRSQ 28(2):54—59. 

Morris, Henry M. 2001. Personal letter. 

Numbers, Ronald L. (Series Editor). 1995. Creationism in 
twentieth-century America, Volume 8. Garland Publish¬ 
ing, New York. 

ReMine, Walter J. 1990. Discontinuity systematics: a new 
methodology of biosystematics relevant to the creation 
model, in R. E. Walsh, Editor. Proceedings of the Sec¬ 
ond International Conference on Creationism. Volume 
II, Technical Symposium, pp. 207-216. Creation Sci¬ 
ence Fellowship, PO Box 99303, PA 15233-4303. 

Roth, Ariel A. 1998. Origins: Linking science and Scrip¬ 
ture. Review and Herald, Hagerstown, MD. 

-. 2001. Personal letter. 

Williams, Emmett L. 1992. In memoriam Frank L. Marsh 
October 18, 1899-July 14, 1992. CRSQ 29(3):126. 

Wise, Kurt P. 1990. Baraminology: a young-earth creation 
biosystematic method, in R. E. Walsh, Editor. Proceed¬ 
ings of the Second International Conference on Crea¬ 
tionism. Volume II, Technical Symposium, pp. 345— 
360. Creation Science Fellowship, PO Box 99303, 
Pittsburgh, PA 15233-4303. 

• —- 


Book Review 


Christian Men of Science by George Mulfinger and Julia Orozco 
Ambassador Emerald International, Greenville, SC. 2001, 321 pages, $15 


This book is a compilation of notes from the late George 
Mulfinger (1932-1987). George was a musician, physicist, 
chemist and writer. He served on the CRS board during 
1975-1987 and his memory was honored with Fellow sta¬ 
tus in 1988. His legacy includes eleven children who are 
musicians, missionaries and professionals. Daughter Julia 
completed this book from dad’s files; son Mark did the art¬ 
work. The book is dedicated to their mom. 

The book offers detailed biographies of eleven crea¬ 
tionists, both historical and contemporary. They include 
Johann Kepler, Robert Boyle, David Brewster, Michael 
Faraday, Samuel Morse, Matthew Maury, William 
Thompson, James Clerk Maxwell, Howard Kelly, Henry 
Morris, and Walt Brown. Each man gets 20-30 pages of 
discussion. Special attention is given to the spiritual jour¬ 
neys of these scientists. There are many good quotes and 
anecdotes that are documented in older, less-familiar ref¬ 
erences. George obviously did in-depth research on the 
personalities. 

The three modern names bring balance to the book. 
Howard Kelly (1858-1943) was a physician who pio¬ 


neered lifesaving techniques in gynecology. He taught 
generations of medical students at Johns Hopkins Medical 
School. Background information is given on Henry Mor¬ 
ris, father of the modern creation movement. His career 
includes engineering, university administration, Gideon 
ministry and writing. In fact Henry Morris has averaged a 
new, successful book each year over a 50-year span. He 
served on the CRS board during 1963-1982, was president 
for six years, and became a Fellow in 1983. 

Walt Brown has a distinguished military and engineer¬ 
ing career. He attended West Point, served in Viet Nam as 
a Colonel, then taught at the Air Force Academy. Surpris¬ 
ingly, the book also discusses quarrels that Brown has with 
other creationists concerning the priority of published 
ideas. The book sides with Brown. In fact his picture is 
placed on the cover alongside Kepler, Faraday and Morse. 
The book has a helpful bibliography but no index. 

Don DeYoung 
Grace College 
200 Seminary Drive 
Winona Lake, IN 46590 
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Natural Bridge, Virginia: Origin Speculations 

Emmett L. Williams Ph. D.* 


Abstract 


Natural Bridge, Virginia is a striking geologic struc¬ 
ture, and this paper presents a model for its devel¬ 
opment within a young earth framework. A brief 
review of uniformitarian conjectures for the origin 


of the bridge is given. The latter employ erosion by 
fluvial processes over long periods whereas the 
creationist model requires erosion by a large vol¬ 
ume of water in a short time span. 


Introduction 


The Natural Bridge of Virginia is an im¬ 
pressive arch (Figure 1) located in 
Rockbridge County, Virginia (Figure 
2). It is easily accessible being two miles 
from Interstate 81 or 14 miles southwest 
of Lexington, Virginia along U. S. High¬ 
way 11, which crosses the top of the nat¬ 
ural structure. The arch has a thickness 
of 37 ft. on one side and 45 ft. on the 
other with a length of around 90 ft. The 
top of the arch is about 200 ft. above Ce¬ 
dar Creek which flows underneath the 
bridge (Spencer, 1964, p. 3; 1968, p. 3; 
1985, p. 4; Thornburg, 1965, p. 123). 
Visitors can attend an awe-inspiring eve¬ 
ning program viewing the bridge illumi¬ 
nated by various lighting effects with a 
background of music while the Genesis 
Creation account is recited. 


History 

The initials G. W. have been carved on 
the wall of the bridge at about 23 ft. 
above water level. These initials are be¬ 
lieved to have been placed there by 
George Washington in 1750 when he 
was a surveyor. Two stone markers en¬ 
graved with Washington’s initials and 
the surveyor’s cross have been found 
nearby. On July 5, 1774, 157 acres of 
land on which the bridge is located was 


* Emmett L. Williams Ph. D., P. O. Box 
2006, Alpharetta, GA 30023 
Received 10 November 2001; Revised 
15 December 2001 



Figure 1. Natural Bridge, Virginia. People walking under the arch can be used 
as a scale to judge the immensity of the arch. Note that the strata are horizon¬ 
tal. 
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transferred by King George III of England to Thomas Jef¬ 
ferson for 20 shillings. Jefferson referred to the feature as 
“the most sublime of Nature’s work” (Wright, 1936, p. 54). 
The bridge is still privately owned with a hotel, dining 
room, visitor center, gift shop, and wax museum and fac¬ 
tory on site with Natural Bridge Caverns close-by. 

Geologic Setting of the 
Natural Bridge Region 

Natural Bridge is located in the central part of the Great 
Valley of Virginia which is floored by sedimentary rocks 
predominately limestones, dolomites and shales (Spencer, 
1985, p. 37). This region includes sections of the Blue 
Ridge and Valley and Ridge physiographic provinces 
(Spencer, 1964, p. 1). The bridge consists of dolomites and 
limestones of the Ordovician Beekmantown and Chepul- 
tepec Formations (Spencer, 1968, p. 3). See Table I for a 
brief description of the lithology of these formations. 

The Great Valley of Virginia is considered “...one ofthe 
major karst regions of the United States” (Thornburg, 
1965, p. 120). Several caverns are found in the Shenan¬ 
doah Valley of Virginia and Natural Bridge Caverns are 
adjacent to Natural Bridge. Other karst features found in 
the region are sinkholes, natural tunnels, and sinking 
creeks (underground streams). 

Also as noted by Erikson (2001, p. 199): 

In limestone terrain natural bridges are created in 
tunnels excavated by groundwater solutions, result¬ 
ing in a collapse of the tunnel roof. Natural Bridge in 
Virginia... is the most famous example of this type of 
bridge in the United States. 

Speculations on How 
Natural Bridge Formed 

Thomas Jefferson wrote on the development of the 
bridge in 1785 stating that “It is on the ascent of a hill 
which seems to have been cloven through its length by 
some great convulsion” (as quoted in Wright, 1936, p. 
54). Later Frances W. Gilmer accompanied by Jefferson 
viewed the arch and suggested that since the structure 
consisted of calcium-containing rocks which readily dis¬ 
solve in water that the bridge is all that remains of the roof 
of a former cave (Gilmer, 1818). He conjectured that the 
waters of Cedar Creek were diverted through fractures 
and joints in the limestone and dolomites eventually 
forming an underground passageway which was gradu¬ 
ally enlarged until the roof of the natural tunnel col¬ 
lapsed leaving the present Natural Bridge. As expressed 
by Cleland (1910, p. 327) when discussing the Natural 
Bridge of Virginia: 



County, Virginia. 

In bridges of this character the cavity which later 
produced the bridge was formed by water percolat¬ 
ing through a joint or fissure athwart [across] the 
stream [brackets added]. 

All subsequent uniformitarian discussions of the origin 
of the structure are variations of the Gilmer hypothesis and 
these ideas will be presented briefly in chronological order. 

First, however it is not difficult to convince yourself that 
the Gilmer theory is reasonable. As you proceed up Cedar 
Creek from Natural Bridge, you walk along the bottom of a 
gorge which can be imagined as once having been a tun¬ 
nel formed by rushing subterranean water, the roof of 
which collapsed and was carried away or dissolved by the 
flowing water. Later the walls of the gorge were modified 
by weathering (Figure 3). As you stroll beside Cedar Creek 
you hear rushing water in one of the ledges. This sound 
caused workmen to blast a hole in the ledge around 1812 
(Spencer, 1985, p. 4) revealing a stream, called Lost River 
(Figure 4), flowing through fissures inside the rock. Ob¬ 
serving a narrow gorge and an underground stream above 
the bridge makes it easy to believe the Gilmer concept! 

The strata at the bridge are almost horizontal (Figure 1) 
whereas the layers of limestone in and along Cedar Creek 
are inclined toward the bridge both upstream and down¬ 
stream (Figure 5). Thus the bridge is situated at the trough 
of a downward fold in the strata (i.e., a syncline). 
Ashburner (1885) suggested that the bridge is a remnant of 

Table 1. Geologic Formations that Comprise Natural 
Bridge (after Spencer, 1968, pp. 8, 22, 25) 

Formation Lithology 

Beekmantown Light to medium gray dolomite con¬ 
taining floating sand grains, interbedded 
with gray to dark blue limestones with 
chert beds 

Chapultepec Thin bedded to massive gray limestone 
containing layers of magnesian lime¬ 
stone and massive light gray dolomite 
containing floating sand grains 
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Figure 3. Steep-sided wall of gorge upstream of Natural 
Bridge, Virginia. 


the top of a cave because of its location near the center of a 
gently dipping syncline, water would not penetrate and 
dissolve this portion of the strata as rapidly as it would the 
concave layers above and below the bridge. 

Walcott (1893) offered a revised model that was more 
detailed and somewhat different from the Gilmer con¬ 
cept. Walcott proposed that Cedar Creek deepened the 
gorge (rejuvenation) from the the James River (Figure 6) 
to a point below the present level of the top of the bridge 
where a waterfall existed. Around the same time Cedar 
Creek developed a subterranean passage in the limestone 
strata upstream. This tunnel gradually enlarged until all 
of the water of the creek flowed through it leaving the 
bridge. 

Malott and Shrock (1930) proposed another approach 
to bridge development. The water in Cedar Creek once 
flowed into Cascade Creek (Figure 6). Cedar Creek took 
a sharp turn about 0.25 mile above the present bridge 
along a meander spur to connect with Cascade Creek. At 
this sharp bend the water of Cedar Creek began to cut an 
underground passage into the spur. Cedar Creek formed 
the subterranean passage while a gorge was developing 



Figure 4. Lost River was revealed when a section of rock 
ledge was blasted away so that the stream could be ob¬ 
served. Lost River eventually empties into Cedar Creek. 
It is not known where the source of the stream originates. 



Figure 5. Gently dipping limestone layers in Cedar 
Creek upstream from Natural Bridge, Virginia. 



Figure 6. Regional drainage pattern around Natural 
Bridge, Virginia (after Spencer, 1968, p. 5). The various 
elevations are noted in feet at certain locations. Natural 
Bridge is at 1046 feet. 
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on the lower side of the spur by similar processes. The 
tunnel roof collapsed along the underground route ex¬ 
cept where the roof contained massive limestone and do¬ 
lomite leaving the bridge. This “cutting off’ of stream 
meanders forming natural bridges had been discussed 
earlier by Cleland (1910, pp. 314-321) by a process he 
called perforation of the neck of an incised meander. The 
Malott-Shrock model however involves the development 
of a longer passageway than would be required to cut off a 
meander neck. Also there is a height difference between 
the upper and lower portions of the meander that Cedar 
Creek breached. 

Woodward (1936) and Wright (1936) presented sepa¬ 
rate, but similar stream piracy models leading to eventual 
bridge formation. Wright’s ideas have been called the sink- 
piracy model, whereas the Woodward concept involves 
the “ancestral” waters of Cedar Creek, Cascade Creek and 
Poague Run (Figure 6). This stream diversion scheme in¬ 
creases the volume of water available to form an under¬ 
ground tunnel. 

Most of the previous uniformitarian proposals employ 
the massively bedded strata at the bridge to explain why the 
roof of a subterranean passage remains at that point. Mon¬ 
eymaker (1948) observed from his studies in the Tennes¬ 
see Valley that extensively jointed limestones were more 
cavernous than less jointed limestones a few miles away. 
Likewise all of the uniformitarian proposals for the devel¬ 
opment of Natural Bridge, Virginia feature erosion and 
dissolution of dolomites and limestones by fluvial pro¬ 
cesses acting over long periods of time. 

Introductory Flood-Young Earth Model 
for Bridge Development 

It is assumed that the deposition of the regional limestones 
and dolomites occurred during the Flood. It is assumed 
also that these calcium-containing sedimentary deposits 
would have set initially similar to the setting of portland ce¬ 
ment (Williams and Herdklotz, 1977, pp. 197-198). Since 
the newly deposited strata were underwater, the sediments 
would be water-laden and would need time under sub¬ 
aerial conditions to dewater which would cause them to 
further harden. 

As the Flood began to retreat from the region, solution 
and erosion of the recently deposited limestones and dolo¬ 
mites could have formed a phreatic tube (underwater solu¬ 
tion cavity) [Williams and Herdklotz, 1977, pp. 193, 197— 
198; 1978, p. 88] along the synclinal fold as water easily 
penetrated the sloping layers of limestone. Eventually the 
decreasing Flood water level would be close to the top of 
the ridge. The phreatic tube would become a preferential 
flow path for the retreating water with the upper opening 


of the tube acting like a sink hole. If this circumstance de¬ 
veloped, the exiting water would cease to erode or dissolve 
the upper ridge surface leaving an arch intact. The gorge 
would form rapidly “upstream” and “downstream” as the 
water flow through it would cause the roof to collapse with 
the debris being swept away by the rapid water flow. Water 
would funnel through and under the arch of the bridge 
where the massive limestone at that location would resist 
extensive widening. 

The major erosional process at this phase would be 
downcutting as gorge development would follow the ever 
decreasing water level toward the “ancestral” James River, 
likely a major Flood retreat channel (See Froede, 1994, p. 
192 [Figure 7] for a miniature natural bridge formed in 
Georgia by similar processes as I have described.) The ex¬ 
posed sediments would begin to dewater and likely cliff 
sapping (Austin, 1994; Froede, 1996) would occur along 
the gorge widening it in places with the debris being 
washed away or dissolved in the rapidly-flowing water. The 
regional drainage pattern observed at the present time 
eventually would be established with the underfit Cedar 
Creek flowing beneath the bridge. This view of the devel¬ 
opment of Natural Bridge, Virginia depends upon consid¬ 
erable available water (Flood conditions) allowing the 
structure to be formed in a short period of time. The entire 
erosional process could have begun in the late phases of 
the Flood and continued possibly into the post Flood 
period. 

Appendix: Geomorphic Models 

My suggested model for bridge and canyon (gorge) devel¬ 
opment is one of many possibilities that could be sug¬ 
gested. The model appeals to the karst features in the 
region. The possibility of canyon formation in limestones 
in Trans-Pecos, Texas has been discussed previously (the 
lower portion of Santa Elena Canyon, Big Bend National 
Park [Williams and Howe, 1996]) and Contrabando Can¬ 
yon (Williams, 1997) by processes of cave development 
and roof collapse. All models such as these are subject to 
revision or entirely different conjectures could be offered 
for canyon and bridge formation. 

Recently Michael Oard (2001a; b) proposed an all- 
encompassing geomorphic model for the formation of 
canyons, water gaps, pediments, etc. in relation to the 
Flood. He did not include natural bridges or karst fea¬ 
tures in his model. General models often ignore local 
geomorphic features in various regions. Hopefully Oard 
will integrate other geomorphic structures into his 
model in the future. It would be worth the effort and I 
would enjoy reading the extension of his postulations 
into other regions. 
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The Feasible Same-Site Reappearance of the Tigris-Euphrates 
River System after the Global Flood 

John Woodmorappe* 


Abstract 


Those who recognize the reality of the global Flood 
have always appreciated its destructive and erosive 
power, and have accordingly concluded that the an¬ 
tediluvian Tigris and Euphrates Rivers were obliter¬ 
ated. So long as river courses had been understood 
as forming as the result of shallow-crustal processes, 
such deductions are entirely consonant with avail¬ 
able evidence. New geologic evidence, however, in¬ 
dicates that the courses of major rivers are governed 


by deep-crustal features. This opens up the serious 
possibility that the postdiluvian Tigris-Euphrates 
River system has reappeared at or close to the loca¬ 
tion and trend of its antediluvian counterpart—all 
despite the deposition of thousands of meters of 
Flood sediment. New geologic evidence undercuts 
the claim of compromising evangelicals that the re¬ 
tention of antediluvian place-names necessarily 
implies a local flood instead of a global one. 


Introduction 

The Tigris and Euphrates Rivers play a major role in Bibli¬ 
cal history. These bodies of water, for example, are associ¬ 
ated with the Garden of Eden (Genesis 2:10-14) as well as 
events surrounding end times (Revelation 9:14 and 16:12). 

The question has been raised as to the identity of the 
two rivers before and after the Flood. The compromising- 
evangelical proponents of the local flood have insisted that 
the continued existence of these rivers proves that the 
Genesis Flood was local (e.g., Munday, 1996; Ross, 1998). 
Their supposition hinges on these two premises: 1) The 
river systems are identical before and after the Flood; and 
2) The antediluvian topography had not been removed by 
erosion. Those who recognize the global extent of the 
Flood (Whitcomb and Morris, 1961, p. 83), on the other 
hand, point out that the antediluvian Tigris and Euphrates 
River systems likely had been completely obliterated. Only 
the names themselves of major antediluvian rivers had 
probably been re-used for the most familiar rivers of the 
post-Flood world. After all, the re-use of names was a fre¬ 
quent practice in Biblical times no less so than in modern 
times. Other commentators (for instance, the 19th-century 
Diluvialist Granville Penn; Mortenson, 1997, p. 371) be¬ 
lieved that the ascription of the Tigris-Euphrates system to 
the pre-Flood world had been the result of a copyist’s error. 
However, this opinion has apparently never found 
substantiation in fact. 


I fully support the reality of the global Flood. In this 
work I present geologic evidence that, counterintuitively, 
the Tigris-Euphrates River system very probably redevel¬ 
oped in very much the same geographic area that it had oc¬ 
cupied before the Universal Deluge. If this is correct, it not 
only means that the same names had been re-used after the 
Flood, but also that the pre-Flood and post-Flood Tigris- 
Euphrates river systems are essentially the same in spite of 
the obliteration of the pre-Flood topography and the depo¬ 
sition of thousands of meters of Flood strata. Obviously, 
this could only have happened if the courses of major 
rivers was governed by something more than superficially- 
placed earth-surface processes. Recent geologic evidence 
indicates that such is indeed the case. It is also a striking 
fact that the regional sequences of sedimentary rock trend, 
in terms of thickness and depositional axes, are parallel to 
the present-day Tigris-Euphrates system (Ronov et ah, 
1984; 1989). If we further grant the premise that Noah’s 
Ark landed, perhaps providentially, within a few thousand 
miles of its launching point, the two large rivers would 
have been the first ones encountered by the crew. It would 
have been natural for the Ark inhabitants to name the post¬ 
diluvian Tigris and Euphrates rivers after their antedilu¬ 
vian Flood counterparts, although in this case the rivers 
would have been essentially the same, and not merely the 
same names used for different rivers. 


John Woodmorappe. MA Geology, BA Biology. 6505 N. 

Nashville #301, Chicago, IF, 60631-1724. 
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Antediluvian Earth-Surface Features: 
Implications of Deep-Seated Faults 

Whenever attempting to decipher the exact origins of top¬ 
ographic features such as rivers, we must determine the 
nature of the factors which govern the locations and direc¬ 
tions of existing river valleys. Do rivers make their appear¬ 
ance at essentially random geographic locations as water 
flows from higher to lower elevation, or are there other fac¬ 
tors involved which predetermine the courses of at least 
some of the earth’s rivers? Let us briefly examine both 
alternatives in light of the Flood. 

According to the first idea, rivers are, geologically speak¬ 
ing, strictly surficial features, and the result of incidental 
earth-surface processes. Following this line of reasoning, 
the antediluvian topography became obliterated during 
the worldwide Flood, and the locations and courses of the 
antediluvian rivers were erased forever. The post-Flood 
river systems originated as water flowed from higher to 
lower elevations. Flowever, the locations of these new 
rivers otherwise had nothing in common with the num¬ 
bers and courses of the antediluvian rivers that had 
preceded them. 

Indeed, to the extent that they are entirely surficial sys¬ 
tems, rivers could be likened to scratches on a wall of plas¬ 
ter. Whenever sufficient paint, wallpaper, or plaster is 
scratched off, the scratch is completely obliterated. This 
corresponds to the erasure of the pre-Flood topography 
(Whitcomb and Morris, 1961). As a new layer of plaster, 
wallpaper, paint, etc., is applied to the wall, it eventually 
may be subject to new scratches. Flowever, the new collec¬ 
tion of scratches will have nothing in common (in terms of 
numbers, locations, and directions) with the older set of 
scratches, except perhaps by coincidence. In my analogy 
the new scratches, of course, represent the post-Flood 
rivers. 

Now let us consider what happens if, to the contrary, 
river systems (their locations, courses, etc.) are actually 
governed by deep-seated faults. Commensurate with the 
earlier analogy of the scratched wall, this situation may be 
likened to a deep-seated crack in the masonry of a build¬ 
ing. This crack manifests itself also in the plaster of the ad¬ 
joining wall, as it cuts through wallpaper and paint. Now 
suppose that the owner simply fills in the crack and adds a 
thick layer of plaster. He then covers up the cracked area 
with fresh wallpaper or paint. Since the underlying prob¬ 
lem (the crack in the masonry) has not been repaired, the 
problem will re-emerge as soon as the building shifts 
slightly. The crack will propagate anew through the new 
layer of plaster, etc., and will re-appear at exactly or almost 
exactly the same position it did before. 

In the above analogy, the crack in the masonry repre¬ 
sents a fault in the Precambrian basement rocks under¬ 
neath the Tigris-Euphrates Valley. The old crack in the 



Figure 1. The entire region from the Red Sea to the 
Zagros Mountains appears to be dissected by largely- 
concealed northwest to west-northwest trending Pre- 
cambrian faults. The present-day Tigris-Euphrates sys¬ 
tem also parallels these structures, suggesting an origin 
in terms of the latter. Because these faults appear to pre¬ 
date the Flood, the course of the antediluvian Tigris and 
Euphrates rivers was probably also governed by these 
faults. 

wall represents the antediluvian Tigris-Euphrates system. 
The thick new layer of plaster represents the thousands of 
meters of Flood-deposited sediment. The new fault repre¬ 
sents the post-Flood (and present-day) Tigris-Euphrates 
Valley. 

Geologists now realize that faults are in fact a character¬ 
istic feature of the deep-seated geology of this part of the 
world: 

Northwest-trending structures are apparent all 
over the northern Arabian plate, from the Red Sea to 
the Zagros Mountains... The Najd deformation may 
have imparted a deep-seated regional fabric that con¬ 
trolled the locus of later episodes of deformation... 
The fault trends mapped in this study generally are 
consistent with the exposed Najd faults, lending cre¬ 
dence to those interpretations... (Litak etal., 1998, p. 
1185). 

All of this is illustrated in Figure 1. Landsat photos have 
been used to study these features, and studies on direc¬ 
tional frequency demonstrate the fact that the rifts or faults 
tend to trend northwestward (A1 Khatieb and Norman, 
1982). It is believed that the Najd belt shows evidences of 
strike-slip action, reflecting the importance of shearing ac¬ 
tion (Moore, 1979). Further evidence that the Najd system 
continues eastward is provided by the geometry of the sedi¬ 
mentary beds of Oman and adjacent regions (Mattes and 
Morris, 1990). 

The striking fact is that the Tigris-Euphrates River sys¬ 
tem also follows this NW-SE trending system of partly-ex- 
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posed, but largely-buried deep-seated faults. Because these 
pre-existing structures are Precambrian, they most likely 
have existed prior to the Flood 1 . And, since the course of 
the present Tigris-Euphrates system is governed by these 
faults, it seems quite probable that any antediluvian river 
system in this general location also exhibited a course par¬ 
allel to that of the present Tigris-Euphrates system. Of 
course, it cannot be ruled out that the antediluvian Tigris- 
Euphrates system existed at an entirely different location 
on earth from its present counterpart. However, we should 
be open-minded to the possibility that the antediluvian 
and postdiluvian versions of these rivers are essentially one 
and the same, especially in the light of the geologic 
evidence discussed in this paper. 

Some Failures of Uniformitarian Geology 
in the Middle East 

Consider index fossils. The use of fossils to date rocks often 
results in unpredictable revisions of expected age, and illus¬ 
trates once again the circular reasoning of using index fos¬ 
sils. It also underscores yet again the neo-Cuvierist fallacy of 
assuming that sedimentary beds can be dated according to 
appearance and/or lithostratigraphic position. For example, 
a sedimentary formation near Tehran suddenly changed 
from Devonian to Early Cambrian for the following reason: 
...the discovery of Redlichia trilobites of Early to 
Middle Cambrian age in the area northwest of Teh¬ 
ran. The mainly continental beds of the Lalun For¬ 
mation, formerly assigned to the Old Red Sandstone 
[Devonian] before their age was established, give way 
to a Middle Cambrian to Ordovician succession of 
carbonates... (Alsharhan and Nairn, 1997, p. 137) 
(emphasis added). 

In other words, the trilobite Redlichia establishes a sedi¬ 
mentary rock as Cambrian in age, and then the circle of 
reasoning closes whenever we are informed that Redlichia 
is found only in Cambrian rocks. 

There are various ways that strata are massaged in order 
to force them to conform to the dictates of the evolution- 
ary-uniformitarian geologic column. For example, irre¬ 
spective of the final resolution of the following age-dating 
conflict in Iraq, it is clear that time-transgressive forma¬ 
tions are always standing by to help the uniformitarian ex¬ 
plain away any conflicts between lithology and age: 

The relatively abundant fauna in the Sargelu beds 
indicates an age ranging from the latest Liassic 
[Early Jurassic] to Bathonian [Middle Jurassic]. 

U assign most of the Phanerozoic sediments to the Flood 
as well as the fossiliferous parts of the Precambrian. How¬ 
ever, I reject the view which would have the entire Pre¬ 
cambrian forming during the Flood. 


However, as a possible Middle Jurassic age has been 
assigned to Posidonia faunas found in the underlying 
Sekhanian Formation, there must either be an error 
in the age assignment, or the boundaries between 
the two formations may be diachronous or simply fa¬ 
cies-controlled (Alsharhan and Nairn, 1997, p. 285). 

That the standard uniformitarian geologic column could 
be false is, of course, not a possibility entertained by Alshar¬ 
han and Nairn! Moreover, a number of paleontologic puz¬ 
zles have emerged as the sedimentary rocks of the Middle 
East have been explored for fossils. For instance, a series of 
beds on Socotra Island (in the Gulf of Aden) contain fossils 
suggestive of an age near the Permo-Triassic (PT) boundary, 
except for the following uncomfortable find: 

The similarity of the crinoid columnals to Devo¬ 
nian forms is marked; however, similar columnals 
are associated with what must be an Anisian [Trias- 
sic] ammonite (Bott et ah, 1995, p. 227). 

Many of the biostratigraphic considerations which I had 
discussed in my work on cephalopods (reprinted in Wood- 
morappe 1999) have recently been found to be very rele¬ 
vant to the ammonoids recovered on Socotra Island: 

The macrofossil samples include a number of 
ammonites that are endemic to the limestone plat¬ 
forms of the paleo-tropical belt. A factor that makes 
age determinations even more difficult is that there 
are convergent homeomorphs of just these forms oc¬ 
curring in the Middle to Upper Triassic, the Albian- 
Cenomanian [Middle Cretaceous] and the 
Campanian-Maestrichtian [Upper Cretaceous]. 
Therefore, an accurate age based upon these homeo¬ 
morphs is particularly difficult (Bott et ah, 1995, p. 
227). 

Of course, the foregoing citations are hardly exhaustive. 
To the contrary: They are only examples that have come to 
my attention while researching the main topic of this 
study. 

The Inapplicability of Plate Tectonics 

Had continents drifted before or during the Flood, it 
would have been very difficult for the Tigris-Euphrates 
river system to reappear at its nearly-identical pre-Flood lo¬ 
cation, for reasons discussed below. Some creationist re¬ 
searchers (e.g., Watson 1997) have discussed the geologic 
activity surrounding the Dead Sea Rift and its actual or 
possible implications in Biblical history. However, one 
does not need drifting continents in order for faults such as 
the Dead Sea Rift to have been operative. Moreover, at 
least in a young-earth context, the slippage of earth’s crust 
along the Dead Sea Rift need not have any direct relation 
to the geologic events surrounding the geographic region 
of the Tigris-Euphrates River System. 
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According to the ruling plate-tectonics paradigm, the 
Zagros Mountains formed when the Arabian plate col¬ 
lided with the Asian plate. Before that, an ocean separated 
what is now the Arabian Peninsula from what is now the 
remainder of Asia. It is believed by uniformitarians that, in 
much earlier geologic history, the Arabian Shield itself 
had been produced from the collision and suturing to¬ 
gether of microcontinents. Such views are, of course, 
incompatible with the idea, discussed below, that the ante¬ 
diluvian Tigris-Euphrates system was located at the site of 
the Zagros geosyncline. It is therefore necessary to take a 
critical look at plate tectonics as it relates to the area of the 
present-day Zagros Mountains. It should thus be noted, at 
the outset, that continental-drift theories are not 
particularly convincing. To the contrary: 

Numerous, often contradictory, plate tectonic 
models have been proposed to explain the evolution 
of the Arabian-Nubian Shield (Jackson and Ramsay 
1980, p. 624). 

Disagreements on the plate tectonics of the Mid¬ 
dle East region are many... Nearly all of these hy¬ 
potheses are mutually exclusive. Most would cease 
to exist if the field data were honored (Kashfi, 1992, 
p. 119). 

Even the creation of ophiolite, believed to be the outcome 
of orogenesis resulting from motions of the Arabian plate, 
is the subject of at least three mutually-exclusive plate-tec- 
tonics hypotheses (Alsdorf et. al., 1995). 

In like manner, contradictory models have been pro¬ 
posed to clarify the nature of the alleged suture zone com¬ 
prised by the Zagrosides (see Alavi, 1980). Moreover, not 
everyone with firsthand familiarity with the geology of the 
region believes that it is compatible with a plate-tectonics 
origin at all. In fact, some evidence at least suggests that 
what is now the Arabian Peninsula has always been a part 
of Asia: 

The Zagros geosyncline is interpreted by many 
workers in terms of plate tectonics; they disregard 
many years of thorough geologic investigations in or¬ 
der to explain the geology of this part of the world... 
These data demonstrate that the concept of plate tec¬ 
tonics is completely in error in the Tethys region... 
some stratigraphic units of Early Cambrian to Mid¬ 
dle Triassic age in Arabia and northeastern Africa 
can be traced through Iraq, Iran, and into Soviet 
Central Asia...structural continuity between Arabia, 
Pakistan, and western India since late Paleozoic time 
(Kashfi, 1976, p. 1488-1489). 

One should seriously question the necessity of plate tec¬ 
tonics in the Creationist-Diluvialist paradigm (Reed, 
2001). Proponents of Catastrophic Plate Tectonics (CPT) 
have argued that continental motion is necessary in order 
to maintain convection cells in the mantle that will allow 
rapid orogeny on a young earth. Only further research will 


determine whether or not this is the case. However, when 
it comes to the local geology, the answer is in the negative: 

The simple subsidence of the crust and accumu¬ 
lation of sediments in the subsiding trough, coupled 
with simple isostatic balance and compressive move¬ 
ments, were sufficient to produce the Zagros geo¬ 
syncline. There is no need to call for collision of Africa 
with Asia to produce it (Kashfi, 1976, p. 1489) 
(emphasis added). 

These data show that there is nothing in the geo¬ 
logic record to support a past separation of Arabia-Af- 
rica from the remainder of the Middle East (Kashfi, 
1992, p. 119). 

It would appear that vertical crustal tectonics are suffi¬ 
cient to explain the geology of at least the Middle East. 
Therefore, I have therefore adopted the position that, 
whatever structural changes took place in the geology of 
the whole region, it was entirely in the context of static and 
permanent continental masses. 

The History of the Tigris-Euphrates River 
System During and After the Flood 

In this section, I consider some probable locations of the 
antediluvian rivers in question. The deductions are based 
on the deep-seated geology of the region. Since the sedi¬ 
mentary rocks were deposited during the Flood, trends in 
their thickness can be used to discern the locations of 
deep-crustal features, and thus also to narrow down the 
prospective locations of the antediluvian Tigris-Euphrates 
River system. 

The Zagros Geosyncline and Fold-belt. 

The Zagros geosyncline and later fold-belt are believed by 
some geologists to have originated from a reactivated Pre- 
cambrian lineament (Mattes and Morris, 1990, and cita¬ 
tions), possibly related to the previously-discussed NW-SE 
trending Najd fault system (Figure 1). I thus consider the 
Zagros geosyncline as a possible site of the antediluvian 
Tigris-Euphrates system. To begin with, if correct, it means 
that the present Tigris-Euphrates system is almost exactly 
parallel to the antediluvian one, but located 200-300 km 
west (Figure 2). It is also worth noting that the sedimentary 
pile in the geosyncline became subject to compressive tec¬ 
tonic forces only towards the final phases of its filling: 

In the Zagros folded belt, quiet and conformable 
sedimentation continued from Cambrian to Plio¬ 
cene times. Only gentle epeirogenic movements and 
salt diapirism affected this belt before the Late Ter¬ 
tiary Zagros orogeny when the sediments became 
folded into a series of parallel anticlines and syn¬ 
clines (Takin, 1972, p. 148). 
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Figure 2. Greatest regional thickness of the oldest 
Flood-deposited rocks, and the greatest regional thick¬ 
ness of all Hood-deposited sedimentary lithologies. 
Data condensed from Beydoun (1991). In this and suc¬ 
ceeding maps, the modern Tigris-Euphrates system and 
major political boundaries are included for clarity. 



Figure 4. Greatest relative thickness of sedimentary 
rocks deposited primarily during the middle through 
latest stages of the f lood (Mesozoic and Cenozoic). 
Data combined from Alsharhan and Nairn (1997), Goff 
et al. (1995), and Setudehnia (1978). 

We can understand this process in the light of the follow¬ 
ing sequence of events: The deep-seated rift system, which 
had governed the course of the antediluvian Tigris-Euphra¬ 
tes rivers, became reactivated during the Flood. The entire 
trough became filled with sediment. It then subsided, and 
accumulated a great thickness of sediment throughout 
much of the Flood. The trend of this thick accumulation of 
sediments is reflected by the thickest belt of Paleozoic and/ 
or Phanerozoic sedimentary rocks in the region (see Figure 
2). Not until late in the Flood, or in the post-Flood, did the 
sediment become folded. And even then, only the eastern 
part became folded (the limits of Zagros folding are shown 
in Figure 5). The remaining unfolded sedimentary column 



Figure 3. Major depositional axes of Flood-deposited 
rocks (Paleozoic —heavy lines, and Lower through Mid¬ 
dle Mesozoic —thin lines). Data summarized from 
Ibrahim (1979). 


Tigris R. 




Figure 5. Schematic portrayal of major regional deep- 
crustal tectonic elements. Width of grabens is exagger¬ 
ated for clarity. Data synthesized from Ameen (1992), 
Lovelock (1984), de Ruiter et al. (1995), Sawaf et al. 
(1993), Searle (1994), and Wells (1969). 

gradually thins westward, underneath the present-day 
Tigris-Euphrates system, from 12 km to 7 km of total 
thickness (Alsinawi and Al-Banna, 1992). 

Phanerozoic Depocenters as Alternate Locations of the 
Antediluvian Tigris-Euphrates 

If the Zagros geosyncline is not the actual site of the antedi¬ 
luvian rivers in question, alternative locations can be con¬ 
sidered based on isopach and depositional-axes data for 
specific systems. The data shown in Figures 3 and 4, al¬ 
though necessarily incomplete, is relevant to these con¬ 
cerns. Unlike the thicknesses of Mesozoic and Cenozoic 
sediments (Figure 4), those of Paleozoic sediments are 
generally not sufficiently demarcated, in all locations of 

















































































































































Volume 39, September 2002 


111 


the region of interest to this study, to provide the basis for 
reliable isopach maps (Best et ah, 1990; Sawafetal., 1993). 
However, the available data indicates that trends in thick¬ 
ness of many Paleozoic systems show NW-SE trends com¬ 
parable to that of younger rocks. For example, the belt of 
thickest Middle Cambrian to Lower Ordovician rocks 
(Husseini, 1989; 1990) covers very much the same area as 
the belt of thickest Paleozoic rocks as a whole (Figure 2). 
On the other hand, the thickest accumulations of Permo- 
Carboniferous sediments occur in relatively small areas 
within the Zagros Mountains and in east-central Syria (A1 
Jallal, 1995; Al-Laboun, 1988). 

Let us examine the relevance of Phanerozoic depo- 
centers to the question raised by this investigation. For 
example, suppose that the basement lineation which gov¬ 
erned the course of the antediluvian Tigris-Euphrates did 
not become activated until the deposition of Triassic sedi¬ 
mentary rocks. The valley of these antediluvian rivers 
would then have become completely eradicated and sub¬ 
sequently buried by a thick carpet of early-Flood sedi¬ 
ments. However, as the fault-system became active, the 
downfaulted area would subside, and Triassic sediments 
would then have been forced to accumulate to regionally- 
unusual thickness along the axis of this area. The thick belt 
of Triassic sediments (Figure 4) would thus end up mark¬ 
ing the site of the antediluvian Tigris-Euphrates River 
System. 

Of course, had the rift or fault which determined the 
course and location of the antediluvian river system be¬ 
come activated while rocks assigned to another geologic 
period had been deposited, the trend of deposition of these 
rocks would then mark the site of the antediluvian Tigris- 
Euphrates system. Any of the depositional axes (Figure 3) 
or major isopachs (Figure 4) would then indicate the site 
of the antediluvian river system. Note from Figures 3 and 4 
that all of these trends are subparallel to each other and to 
the extant Tigris-Euphrates River system. This is clearly 
suggestive of a causal relationship between the manner of 
deposition of the Phanerozoic sediments, and the later 
appearance of the Tigris-Euphrates river system. 

Let us now contrast the foregoing discussion in light of 
the two paradigms of origins. In conventional uniformi- 
tarian thinking, it is believed that Proterozoic structures 
were repeatedly reactivated during the Phanerozoic, giv¬ 
ing rise to geologic features in different times in accor¬ 
dance with the standard geologic time scale (Best et al., 
1993). For instance, it has been even suggested that the 
Precambrian Najd faults of the Arabian Peninsula had 
been reactivated in the Neogene-Quaternary to produce 
enigmatic volcanics having northwesterly-striking vents 
(Litak et al., 1997, p. 664; see Metwalli et al., 1974, p. 
1782). To the Diluvialist, the time element is both artifi¬ 
cial and erroneous. Proterozoic, Cenozoic, Quaternary, 
and everything in between are virtually contemporaneous 


in the Creationist-Diluvialism paradigm, and there is no 
need to believe in the cumbersome process of repeated ad 
hoc episodes of activation and dormancy of Precambrian 
faults and rifts over hundreds of millions of years. Instead, 
if we are to accept the reality of renewed activity along 
basement faults and rifts between the time of Creation 
Week and some stage of the Flood, we are talking about a 
passage of time of only 1600 years or so. 

The depocenters of the Phanerozoic systems appear to 
migrate with time on the Arabian Peninsula (Figures 3-4). 
The fact that both the depositional axes of Phanerozoic 
systems (Figure 3), as well as isopach extremes of the same 
(Figure 4) tend to occur in different geographic locations, 
has implications for the overall stratigraphic separation of 
fossils during deposition by the Flood. Thus, these obser¬ 
vations are very consonant with the TAB model, which 
predicts an association between tectonic activity and age of 
the sediment (For further discussion of the TAB model, 
see the Diluviological Treatise, reprinted in Woodmor- 
appe, 1999). As different areas of crust underwent down- 
warp, they simultaneously generated a stratigraphic 
differentiation of fossils as well as a geographic differentia¬ 
tion of especially thick accumulations of rocks assigned to 
successive geologic periods. 

Reappearance of the Tigris-Euphrates at Its Exact Former 
Location? 

I now consider the most extreme possibility: That at least 
part of the extant Tigris-Euphrates is located at the identi¬ 
cal site of its antediluvian counterpart. To do this, we need 
to pursue the same reasoning behind that of the crack in 
the wall discussed at the beginning of this work. Is the 
crack merely an incidental earth-surface phenomenon, or 
is it governed by some process deep in the wall or even the 
building? To begin with, the pattern of sediment transport 
by the Tigris-Euphrates river system can hardly be charac¬ 
terized as recent or surficial. To the contrary: It is deeply 
rooted within the lithologies of (the presumed) geologic 
periods. The only question is this: Just how early in the 
Phanerozoic column do the effects of the present-day river 
system first appear? At a minimum, studies of paleocurrent 
directions in the Mesopotamian geosyncline indicate the 
following: 

The persistence of the current pattern through all 
the geological ages from Triassic up to Pliocene 
speaks also for the persistence of the same trends of 
tectonic movements (Kukal and Saadallah, 1970, p. 
684). 

As for vertical movements of earth’s crust, it is obvious 
that the faults which comprise the Euphrates graben are 
hardly surficial in nature: 

Deeply penetrating faults have been identified in 
the Euphrates graben system, demonstrating the 
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thick-skinned tectonic style of this region (Brew et 
al„ 1997, p. 628). 

The Euphrates graben, and its satellite grabens (Figure 5) 
serve as depocenters for sediments that are Cretaceous and 
younger (deRuiter et al., 1995, p. 361). At least 3 km of Me¬ 
sozoic and Cenozoic sediments have accumulated there 
(Sawaf et ah, 1993). 

Of course, these observations do not mean that the 
deep-seated features were necessarily absent at the time of 
the deposition of presumably older rocks. In fact, there is 
evidence that at least part of this feature which controls the 
course of the present-day Euphrates was in existence at 
least since the deposition of Early Paleozoic rocks: 

The corresponding, albeit lesser, increase in 
thickness between the interpreted base Cretaceous 
(near the base Shiranish) and the top Silurian hori¬ 
zons seems to indicate the presence of an earlier period 
of extension (Litak et ah, 1997, p. 657) (emphasis 
added). 

A limited amount of borehole data suggests that the Pa¬ 
leozoic is somewhat thicker in the Euphrates depression 
than in surrounding areas, and the variation in isopach 
thickness is interpreted to be Paleozoic in origin (Best et 
al., 1993, p. 182). The Palmyride Mountains apparently 
developed over a pre-existing rift environment, with the 
northwest-trending Euphrates Graben forming contempo¬ 
raneously with, and orthogonal to, the Palmyrides (Alsdorf 
et al., 1995). Moreover, at least part of the fault system may 
have antedated the Flood itself: 

Although largely unexpressed by surface features, 
the Euphrates fault system represents an aborted rift 
system, striking roughly NW-SE and extending com¬ 
pletely across Syria (Brew et al., 1997, p. 619). 

The postulated Proterozoic Euphrates Suture 
may have extended through this area, making the 
present-day Palmyride/Euphrates intersection a Pro¬ 
terozoic triple-junction (Litak et al., 1997, p. 665). 

This deep-seated feature is illustrated in Figure 6. More 
on this shortly. To further appreciate the possibility that 
the antediluvian river systems and their present-day coun¬ 
terparts and present-day occur at essentially the same loca¬ 
tion, we must examine the tectonic features which control 
the course of the present-day Tigris-Euphrates River sys¬ 
tem. These are illustrated in Figure 5. As discussed earlier, 
these feature parallel the well-known Najd fault system 
(Figure 1), and, in all probability, are essentially a continu¬ 
ation of the Najd system under the sedimentary cover 
(Litak et al., 1998). Let us follow the course of the Euphra¬ 
tes River as it is governed by these mostly-buried faults: 

Recent geophysical work in Syria has resulted in 
identification of another important transcurrent fault 
zone, here called the Al Furat fault zone, which ex¬ 
tends from the Turkish border in the northwest to the 
Syria-Iraq border in the southeast. This fault controls 



Figure 6. Overall sedimentary thickness in the western 
part of the Tigris-Euphrates system within and adjacent 
to the Euphrates graben system and Palmyride Moun¬ 
tain chain. Note the dramatic difference in sedimentary 
thickness north and south of this deep-seated system. 
Modified after Seber (1993) and Brew et al. (1997). 

the course of the Euphrates River not only in Syria but 
also for a considerable distance downstream in 
Iraq...Further southeast, the Al Furat Zone passes into 
a rather narrow graben.. .This element, here called the 
Euphrates Graben... controls the course of the Eu¬ 
phrates... The Euphrates Graben is offset eastwards at 
an angle of 60 [degrees] at the Syria-Iraq border, 
where it forms the Anah Graben... Downstream of 
Anah, the Euphrates turns abruptly back again to a 
southeasterly course and runs in this direction for a 
further 100 km, as far as Hit and Aqabah. The section 
of the valley is controlled by the Abu Jir fault zone... 
(Lovelock, 1984, p. 581) (emphasis in original). 

More recent research (Litak et al., 1997, p. 655) sug¬ 
gests that, instead of a single fault (El Furat), there exists a 
swarm of mostly-collinear NW-SE trending faults. In ei¬ 
ther case, the trend of this long system invites speculation 
that it (and, by implication, the course of much of the ex¬ 
tant Tigris-Euphrates River system) owes its origin to base¬ 
ment faults which pre-date the Flood: 

The Al Furat-Anah-Abu Jir Zone is a major cra- 
tonic lineament that crosses the north Arabian plate 
NW-SE for a total distance of about 600 km. It is 
strikingly parallel to the fold trends in the foreland 
and, as mentioned already, this raises the possibility 
that these trends are in some way controlled by old 
lineaments within the Arabian craton (Lovelock, 
1984, p. 581) (emphasis added). 

Also, recent research (Brew et al., 1997) has shed addi¬ 
tional light on the dynamics of the Euphrates graben sys¬ 
tem at depth. We now have an idea of the depth of the 
sediments in it, and in areas surrounding this lineament. 
This information is summarized in Figure 6. Even more 
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striking is the discovery of the fact that the Euphrates 
graben system may be likened to a crustal glue which holds 
two essentially different crustal systems together: 

The obvious difference in basement depth on ei¬ 
ther side of the Euphrates graben system could be ev¬ 
idence of a terrane boundary along the Euphrates 
trend... The stark difference in basement depth 
across the Euphrates could be an indication of two 
different crustal blocks accreting somewhat to the 
southwest of what is now the Euphrates graben sys¬ 
tem... The possible accretion event in Syria would 
have to be Proterozoic, or very early Phanerozoic, in 
age since seismic reflections from the Mid-Cam¬ 
brian Burj limestone...are continuous across most of 
Syria... (Brew et ah, 1997, pp. 627-628). 

Of course, the sharp difference in crustal dynamics on 
either side of the Euphrates graben need not be under¬ 
stood as two microcontinents having been sutured to¬ 
gether. Instead, it may simply indicate that the Euphrates 
graben is so deep-seated and of such ancient vintage that 
regions of Earth’s crust are free to operate somewhat inde¬ 
pendently of each other on either side of this lineament. 
Furthermore, this evidence, along with the Precambrian 
stratigraphic placement of it, is very consistent with the 
proposition that the Euphrates graben system existed be¬ 
fore the Flood, and governed major tectono-sedimentary 
processes in the region during the Universal Deluge. If in¬ 
deed at least part of the antediluvian Tigris-Euphrates 
River system once existed there, it is easy to see how the 
Euphrates graben system must have served as the bridge 
between the antediluvian and post-Flood worlds. It would 
have governed the course of the antediluvian Tigris and 
Euphrates Rivers, and then caused the reappearance of 
these two rivers at essentially the same location after the 
Flood. This would complete the analogy of a crack in a 
wall reappearing in the same location despite the addition 
of a thick new layer of plaster—all because the crack is of 
deep-seated (not surficial) origin. 

Implications Regarding Other Antediluvian 
Rift Systems 

Attention is now focused on some broad applications of the 
fact that Precambrian rifts have exerted control over various 
Flood-related depositional events all over the Earth. For ex¬ 
ample, there is evidence that a variety of other sedimentary 
basins, are genetically connected by a system of zones of 
crustal weaknesses (Thomas, 1974). These give rise to linea¬ 
ments. As areas of crust are stretched or compressed, move¬ 
ment along these deep-seated lineaments causes successive 
downwarp and uplift of basins: 

Depositional sub-basins appear to be controlled 
in extent and configuration by the many blocks de¬ 


fined in the framework... Thus, the block system of 
Precambrian age could to some degree control depo¬ 
sitional conditions throughout the stratigraphic sec¬ 
tion (Thomas, 1974, p. 1309) (emphasis added). 

One might, at first glance, suppose that large modern 
rivers are relatively recent features that have little or noth¬ 
ing in common with the underlying geologic structures. 
Such is far from the case, and it is hardly limited to the 
Tigris-Euphrates system. According to modern plate tec¬ 
tonic theory, the Amazon, Congo, Niger, and Mississippi 
Rivers are believed to have formed in failed rift valleys 
(aulacogens) that had developed orthogonally to the main 
rift valley which eventually became the Atlantic Ocean. 
Yet even if one does not believe in continental drift, one 
can still appreciate the fact that many large rivers of the 
world are in fact intimately associated with aulacogens that 
have a long history relative to the fossiliferous strata which 
covers most of the continents. 

Take, for instance, the Mississippi River. Parts of its 
present course follow aulacogenic structures which are im¬ 
printed in Precambrian rock (Ervin and McGinnis, 1975; 
Dart and Swolfs, 1998). Because, according to mainstream 
Diluviological thinking, Precambrian rock is largely pre- 
Flood in origin, and dates back to Creation Week, it fol¬ 
lows that at least part of the rift valley which later became 
the modern Mississippi River was in existence since this 
planet had been created. It is therefore likely that some 
form of waterway existed, in at least part of the course of 
the present-day Mississippi River, before the Flood. 

During the Flood, the entire antediluvian topography 
had most likely been obliterated, and thousands of meters of 
sedimentary rock had been deposited all over the region. 
The fault thus became temporarily obscured by the thick 
carpet of sediments. During and/or after the Flood, how¬ 
ever, the aulacogen had at least episodically been tectoni¬ 
cally active. In between such episodes of tectonic activity, 
sediment would fill the rift after each episode of its opening. 
Eventually, however, there was not enough sediment being 
deposited to continue plugging up the rift. A linear rift thus 
eventually opened up permanently, and a valley was thus 
created for the present-day Mississippi River. This general 
sequence of events, albeit of course in a uniformitarian con¬ 
text, is show in Figure 5 of Ervin and McGinnis (1975, p. 
1293) as well as Figure 1 and Figure 8 of Dart and Swolfs 
(1998), to which I refer the interested reader. 

Theological Implications 

Would it not have been infinitely improbable for the Ark 
to have landed in the same general region, after the Flood, 
from which it had originated before the Flood? Only if it 
had been free to drift anywhere over the Earth with equal 
probability. The Bible is silent on the question of how far 
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the Ark eventually landed from the spot from which it had 
been launched. We must remember that the Flood cur¬ 
rents most probably were far from unidirectional, and 
hence most likely tended to push the Ark in all directions. 
This would have been inconsistent with the movement of 
the floating Ark all over the Earth, for which a strong unidi¬ 
rectional current would have been necessary. More likely, 
the net distance of Ark travel had been no more than a few 
thousand kilometers from its original launch site. We must 
also consider any providential purposes of having the Ark 
land near this theologically-special region of Earth. In any 
case, the putative survival of the Tigris-Euphrates system 
through the Flood requires us to rethink our tacit assump¬ 
tions about the Ark being moved all over the globe during 
the Flood. Of course, it is not here suggested that the 
postdiluvian Tigris-Euphrates river system had been iden¬ 
tical to its antediluvian counterpart. This follows from the 
fact that, not only had the topography around the rivers 
been completely changed as a result of the Flood, but even 
the Persian Gulf had been smaller in the immediate post- 
Flood period than it is today (Lambeck, 1996). 

The discovery of the fact that the courses of major rivers 
are governed by deep-seated crustal fault systems com¬ 
pletely changes the landscape (pardon the pun) of the ar¬ 
gument between compromising evangelicals and those 
who recognize the clear Biblical teachings on the global 
extent of the Noachian Deluge. Until now, acceptance of 
the temporal continuity of antediluvian place-names with 
their present usage has been taken as ipso facto rejection of 
the global Flood in favor of the local-flood compromise. 
This is no longer the case. It is astonishing to realize that 
the antediluvian Tigris-Euphrates system could have sur¬ 
vived the deposition of thousands of meters of sedimentary 
rock on a planet-covering Flood, and then re-emerged in 
the post-Flood world. We can thus go as far as granting the 
compromising evangelical his argument about antedilu¬ 
vian place names, as he has now lost his remaining quasi- 
Biblical argument for a local flood. 

Followup Research 

If subsequent research verifies the premise that the north¬ 
west-trending Najd fault system is unique, in scale and 
direction, on earth, it would greatly strengthen the conclu¬ 
sion that the present-day northwest-trending Tigris-Eu¬ 
phrates system reflects the reappearance of a very similar 
northwest-trending antediluvian river system in the same 
general location and very likely bearing the same name. 
Further investigation of the Paleozoic rocks located be¬ 
neath the present-day Tigris-Euphrates River system, ex¬ 
tending the research conducted by Brew et al. (1997), is 
necessary to help clarify how the Euphrates graben, which 
governs part of the course of the present river system, was 


active at the start of the Flood. If new evidence corrobo¬ 
rates the activity of this structure during deposition of the 
earliest Phanerozoic sediments of the region, it would 
strengthen the possibility that the present Tigris-Euphrates 
system is actually located at the same site as its 
antediluvian counterpart. 

The fact that the courses of the Tigris-Euphrates, and 
Mississippi, Rivers are controlled by deep-seated rifts can 
only inspire curiosity about the origins of the world’s other 
major rivers. Once the entire Earth has been tectonically 
mapped in great detail, it will be possible to determine if 
most of the world’s large rivers are indeed governed by 
such faults in the Precambrian basement. If such turns out 
to be the case, we could then conclude that the main ante¬ 
diluvian river systems had re-appeared at nearly the same 
locations on the post-Flood Earth. 
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Note from the Panorama of Science 

Time Warp I: The Permian-Triassic Boundary in the Texas Panhandle 

John K. Reed* 


Time: Whose Problem? 

Lyell preceded Darwin: even before organic evolution, 
uniformitarian deep time was attacking Christian natural 
history (Reed, 2000), and it has proven an even more in¬ 
tractable problem than evolution for a host of Christians 
ever since. Many opposed to evolution cannot bring them¬ 
selves to challenge the bastion of uniformitarian natural 
history. In fact, old-earth/young earth seems to have 
formed a major divide between those opposed to organic 
evolution. Many apparently cannot conceive how a 
“swimming pool” of uniformitarian earth history can fit 
into the “tea cup” of biblical history, and they explicitly re¬ 
ject a young earth while knowingly or unknowingly reject¬ 
ing the Genesis Flood in the process. After all, the biblical 
presentation of a year-long Flood and its inferred effects 
can find no place in the geologic column. 

But whose problem is time? What if the “swimming 
pool” is filled with strongly-shaken, warm, carbonated 
soda? In that case, the pool is full of air trapped in bubbles 
with only a veneer of “history”, and the real substance of 
uniformitarian natural history is actually insignificant. I 
believe that this analogy is valid and that most of uniform¬ 
itarian earth history is hot air, waiting to be revealed as 
such when the “bubbles” are burst. As creationists are 
able to do so they accomplish two tasks: (1) resolving their 
time “dilemma”, and (2) presenting uniformitarians with 
one of their own. For if the physical evidence does not 
support all those millions of years, then their case is sup¬ 
ported only by an argument from a lack of evidence. This 
problem becomes all the more acute when we realize 
that as Naturalists, their only possible evidence is 
empirical (Reed, 2001). 


*John K. Reed, Ph.D.,915 blunting Horn Way, Evans, GA 
30809 



Figure 1. Tectonic sketch of the Texas Panhandle show¬ 
ing basins and arches. 


I propose to begin bursting the bubbles of uniformi¬ 
tarian history by documenting “time warps”; places 
where conflicts arise between the physical evidence of 
the rock record and the framework of the uniformitarian 
geologic column. As the bubbles burst, the time problem 
for uniformitarian natural history will become more and 
more evident; hopefully encouraging all opposed to Nat¬ 
uralism in its biological manifestations to similarly op¬ 
pose it in its geological expression. I encourage other 
creationists to look for similar “warps” and document 
them in this series. 
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The Permian-Triassic Boundary in Texas 

This time warp documents 20,000,000 missing years in the 
Texas Panhandle. Upper Triassic red beds of the Dockum 
Formation appear to conformably overlie Permian sedi¬ 
ments in the Palo Duro Basin (Figure 1), yet according to 
the uniformitarian geologic timescale, there should be 
20,000,000 years between the two units. 

Upper Permian sediments (Figure 2) include a thick 
suite of mixed carbonate, evaporite, and clastic sedimen¬ 
tary rocks that marks the pulsating retreat of marine waters 
from the Palo Duro Basin (Reed, 2002). These sediments 
mark a time of subsidence and deposition across a wide 
area of Texas known as the West Texas Basin (Ewing, 
1990). The Palo Duro Basin is merely the northern exten¬ 
sion of that much larger depocenter which has a maxi¬ 
mum of more than 8,000 ft. of preserved post-Wolfcamp 
(lower Permian) sediments. Typical cycles in the upper 
Permian strata consist of dolomite-anhydrite-halite-red 
beds (Gustavson et ah, 1980). Combinations of these units 
are also present, i.e., mixed dolomite and anhydrite or 
mixed salt and mudstone. 

The progression from carbonate to anhydrite to halite 
to red beds is thought to represent cyclic marine retreat, 
with shallow water carbonates being succeeded by sulfate 
and halite flats before being covered by clastic sediments 
from emergent source areas. This cycle is repeated 
throughout the upper Permian section. The final marine 
incursion is represented by the Alibates dolomite overlain 
by red beds of the Dewey Lake or equivalent 
Quartermaster Formation. 

According to the uniformitarian geologic column, 
20,000,000 years passed before sediments of the upper Tri¬ 
assic Dockum Formation were deposited after the final re¬ 
treat of marine waters. Dockum sedimentation occurred 
in a closed basin located roughly coincident with the pres¬ 
ent day Palo Duro and Midland Basins. It received sedi¬ 
ments from surrounding highlands (Johns, 1989), and 
conglomerates, sands, silts, and mudstones were deposited 
by rivers and deltas into a large lake in the Dockum Basin. 

The dilemma for uniformitarians arises from three lines 
of evidence that conflict with the hiatus required by the 
geologic column. These include: (1) the lithologic simi¬ 
larity between sediments of the Permian and Triassic red 
beds; (2) the nature of the physical contacts observed in 
outcrop and in logs and cores; and (3) the seemingly seam¬ 
less progression of environments from the Permian to the 
Dockum Formation strata. 

Lithologic Similarity 

The Dockum Formation sediments are virtually indistin¬ 
guishable from those of the Permian section. Even in out¬ 
crop, it is difficult to observe the boundary. 


E 

© 

(A 

5- 

un 


VI 

.22 

<5 

un 


o 

O 


Formation 


- o 

0 'oo 

a w 
a .Q 


: Dockum Formation.) 


c 

o 


0 

a 

a 


c 

o 

o 

.c 

o 

O 


Dewey Lake Formation;; 


Rustler Formation 


ill MINI! INI 

Salado Formation 

11 ii 111111 


c 

o 

a 

D 

o 

■a 

o 

Z3 

0 


a 

Z3 

o 

0 

a 

CO 

0 

< 


I I I I I ' I I I I I I I ' I I IN 

Tansill Formation 


■Yates Formation:-: 


Seven Rivers Formatior 


(Queen Formation) 


y Grayburg Formation;::; 


San Andres Formation 

I M M 1 M M II .. 1 


C 

0 


0 

Q_ 

0 


Qlorieta Sandstone-: 


c 

o 

in 

b 

c 

o 

0 


a 

zs 

o 

0 

o 

LL 

b 

0 

0 


I II I! I I I! II I M It I II 

Upper Clear Fork Salt 

. 


Cimarron Anhydrite 


Tubb Sand: 


MINI I I l I l I l l I l I I I l 

Lower Clear Fork Salt 

_ 


Red Cave-: 


Wichita 


Wolfcampian 


Redbeds 


Salt 


f igure 2. Stratigraphic chart of the Permian and Triassic 
in the Texas Panhandle. Gray horizons indicate promi¬ 
nent salt-bearing strata, and dotted horizons indicate red 
beds. 
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The confusing nature of the basal contact, both 
locally and regionally, is further obscured by the sim¬ 
ilarity of lithologies and depositional systems of the 
Dewey Lake and basal Dockum Formations. [Johns, 
1989, p. 5]. 

Sandstone and siltstone deposited by Gilbert del¬ 
tas [reference cited] and fluvial channels, which 
crop out in the upper Permian Quartermaster For¬ 
mation (equivalent to the Dewey Lake in the sub¬ 
surface) in Caprock Canyon State Park in Briscoe 
County, resemble the sediments of the basal Dock¬ 
um Formation [references cited]. [Johns, 1989, p. 

42]. 

Nature of the Bounding Surface 

In addition to the lithologic similarity between the sedi¬ 
ments alleged to be separated by 20,000,000 years, there is 
no clearcut regional unconformity separating the two 
units. 

McGowen and others (1979, 1983) and Granata 
(1981) thought that in the subsurface both conform¬ 
able and unconformable contacts existed between 
the Dockum and Dewey Lake... [Johns, 1989, p. 4- 

5]- 

In Tule Canyon, Boone (1979) reported a grada¬ 
tional contact between the Permian Quartermaster 
Formation, which includes the outcrop equivalent 
of the Dewey Lake, and the Dockum Formation. 
[Johns, 1989, p. 51. 

In order to place the physical evidence of both con¬ 
formable and unconformable contacts into perspective, I 
propose two principles; Reed’s two principals of uncon¬ 
formities, if you will. Principal 1 states that there is no diag¬ 
nostic measure of time in any unconformity per se, only 
what can be inferred from the nature of the strata below 
and above the unconformity. In other words, even the 
physical evidence of an unconformity does not automati¬ 
cally imply a long period of missing time. Principal 2 states 
that if the boundary between two units is both locally con¬ 
formable and locally unconformable that it is less likely for 
the boundary to represent a large period of missing time. 
The slowest possible rate of the section of continuous sedi¬ 
mentation defines the maximum amount of time missing 
across the unconformable sections. 

At the Permian-Triassic boundary, there exist both con¬ 
formable and unconformable contacts. Thus, any amount 
of missing time depends upon the physical nature of the 
two bounded stratal units, which as noted above appear 
very similar. Since there is evidence of continuous sedi¬ 
mentation at locales, then the likelihood of large amounts 
of missing time being represented by those locales that 
show an unconformable contact is decreased. 


But what is the presumed strong evidence for the miss¬ 
ing time? It is the biostratigraphic classification of the 
Dockum beds as Upper Triassic and the biostratigraphic 
and radiometric classification of the underlying Permian 
section. If evolution has not occurred, then conventional 
biostratigraphy is wrong. Woodmorappe (1999), among 
others, has provided many reasons to doubt radiometric 
methods. Thus, the conceptual evidence that supports the 
missing time is weak while the empirical evidence that 
militates against it is strong. 

This difficulty carries over to the subsurface interpreta¬ 
tion of well logs and cores. Until recently, the subsurface 
pick of the Permian-Triassic boundary was done based on 
an increase in gamma activity at the boundary. However, 
Johns (1989) documents this method as erroneous be¬ 
cause core data reveal that the cause of the gamma in¬ 
crease was the termination of anhydrite fracture fill in 
Permian sediments, not a clear lithologic boundary. 

The lower contact of the Triassic System is not 
easily identified in the subsurface using cores or well 
logs. [Johns, 1989, p. 5]. 

Given the lithologic similarities and the problems with 
no clearcut physical boundary between the two units, 
Johns (1989) concluded: 

The base of the Dockum is considered to be the 
first major sandstone bed above the Permian Alibates 
Formation, unless core data suggest otherwise, [p. 6]. 

Of course, the sedimentary environments described in 
careful detail by Johns (1989) elsewhere in his report, sug¬ 
gest a heterogeneous distribution of sediment types, and it 
appears unreasonable to expect a blanket sandstone as a 
time marker for the base of the Dockum Formation. 

Progression of Environments 

The third line of evidence is found in the progression of 
depositional environments from the Permian section into 
the Triassic. There is a consistent trend in depositional en¬ 
vironments seen in the upward progression of facies —a 
trend that does not demonstrate a significant break be¬ 
tween the Dewey Lake and Dockum Formations. The 
transition from marine to nonmarine conditions is not, in 
and of itself, an indicator of a particular length of time. It 
merely represents a change in environment —one that 
could occur rapidly given certain environmental condi¬ 
tions. Johns (1989) cites this difference as evidence for the 
break between the Permian and Triassic. 

The lacustrine environmental setting of the 
Dockum Formation constrasts with that of underly¬ 
ing Permian strata in the Palo Duro Basin... [Johns, 
1989, p. 42], 

However, a change in environment does not require 
long periods of time. If this change was as diagnostic as 
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System 

Series | 

| 

Formation 

Triassic 

u 

Dockum Formation 

M 

Biostratigraphy says 
20,000,000 quiescent 
years or all evidence of 
interval erased by 
“subtle unconformities”. 

L 

Upper 

Permian 

Ochoan 

.. Dewey Lake Formation 


Rustler Formation 

Salado Formation 


Rock record demonstrates 

1. Lithologic similarity 

2. Conformable contact 

3. Depositional continuity 


208 Ma 

225 Ma 


245 Ma 


Postulation of a locally conformable basal contact 
suggests that Dockum deposition was at least locally 
transitional with that of the Permian Dewey Lake. 
About 20 m.y. passed between deposition of the late 
Permian Dewey Lake and the deposition of the Late 
Triassic Dockum, and numerous depositional and 
erosional events could have occurred in the rela¬ 
tively quiescent basin, resulting in subtle 
unconformities, [p. 43]. 

This explanation has two major problems. (1) It postu¬ 
lates a quiescent basin during the hiatus without explain¬ 
ing why it is less quiescent above and below that boundary. 
(2) It speaks to geologic activity for which there is not a 
shred of physical evidence. When the physical evidence is 
not present in the rock record, uniformitarians must resort 
to arguments from a lack of evidence to fill in the missing 
pieces. Thus the Permian-Triassic boundary in the Palo 
Duro Basin bursts a bubble in the uniformitarian “cola” 
pool, demonstrating that the rock record and its uniformi¬ 
tarian interpretation are at odds. This is only one bubble - 
one small brick in the uniformitarian edifice; but 1 am 
convinced that as creationists continue to document simi¬ 
lar time warps, that the essential hollowness of 
uniformitarianism will be revealed as creationist models 
are developed to replace it. 


Figure 3. The uniformitarian geologic column demands 
20,000,000 years of tim e for the lower an d middle Trias¬ 
sic. It is miss ing in the Palo Duro Basin, and a choice is 
demanded between field evidence and the column. 

supposed, then within the uniformitarian model why do 
not the many similar progressions in the upper Permian 
section demonstrate a hiatus of 20,000,000 years? For ex¬ 
ample, the Tubbs, Glorieta, and Queen/Grayburg forma¬ 
tions all include red beds that mark the retreat of marine 
deposition to the south, yet there is no doubt that they are a 
part of continuous cycles of sedimentation in the Permian. 

I have seen no article on the subject that calls for 
20,000,000-year gaps within the red beds of the Upper 
Permian section. 

Conclusion 

The uniformitarian geologic column cannot explain phys¬ 
ical evidence from the rock record in the Texas Panhandle 
that indicates continuous sedimentation across a supposed 
gap of 20,000,000 years between the Permian and Triassic 
sections (Figure 3). Johns (1989) tacitly admits this and 
attempts an explanation. 
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An Evaluation of the Human Skeletal Remains and Artifacts 
Found in the Tomb of the Eagles on the Orkney Islands 
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Abstract 


The Tomb of the Eagles is formally known as the 
Isbister Chambered Tomb. It is located north of 
Scotland on the remote southeast coast of South 
Ronaldsay Island, one of the Orkney Islands. The 
tomb was minimally excavated in 1958. When tho¬ 


roughly excavated in 1975, a significant collection 
of human remains, artifacts and animal bones was 
discovered. This study of the Isbister remains sum¬ 
marizes the state of health enjoyed by the people 
who lived on this island more than 4000 years ago. 


Introduction 

The Neolithic period Tomb of the Eagles is officially iden¬ 
tified as the Isbister Chambered Tomb. It is located al¬ 
most due north of John O’Groats and Duncansby Head in 
Scotland on the southeast coast of South Ronaldsay Is¬ 
land, the southernmost major island in the Orkney archi¬ 
pelago (Henshall, 1963). In 1958, a minimal excavation 
of the tomb by Ronald Simison, owner of the farmland, re¬ 
vealed many interesting objects. His curiosity and dili¬ 
gence provided the impetus for a thorough excavation of 
this well-preserved burial place in 1976, and later restora¬ 
tion of the tomb in the following years (Hedges, 2000). A 
significant amount of information concerning the life and 
death of the Orkney people has been obtained from the 
contents and construction of the tomb that archaeologists 
believe was constructed over 4000 years ago. The Isbister 
tomb is one of seventy-six known chambered tombs in the 
Orkney Islands (Fraser, 1983) that, together with stone 
houses, standing stone circles and monuments, were built 
in the same period (Ritchie, 1978). 

Description of the Isbister 
Chambered Tomb 

The early people of the Orkneys built numerous struc¬ 
tures that demonstrate an advanced understanding of en¬ 
gineering, astronomy and mathematics (Thom, 1971). 
The spectacular setting of the Isbister tomb is about 220 
feet from the precipitous cliffs by the sea. Its entrance 
overlooks the Pentland Firth that separates the northern 
coast of Scotland from the Orkney Islands (Noonan, 
2000). Archaeologists consider this chambered tomb to be 
one of the most splendid found in the region and believe it 
gives evidence that they had great respect for the value of 
life. The rock structure has a sophisticated architectural 


design that required a great deal of skill and an intimate 
appreciation of building materials. The design and place¬ 
ment of stones for the doors, walls and roof required work¬ 
ers with exceptional talent, especially since it is assumed 
that only primitive tools were available to move dirt and 
rock for site preparation and construction of the tomb and 
retaining walls (Figure 1). 

A great flagstone forecourt surrounded the Isbister 
Tomb. The exterior was oval-shaped with more or less ver¬ 
tical walls that were 3.5 meters tall and a single entrance 
on the long wall closest to the sea. The floor area of the in¬ 
terior, including two small end chambers, was in the shape 
of a long rectangle about 8.33 X 1.45 meters; the height 
was around 3.5 meters (Figure 2). The roof was a sloping 
dome with the highest point in the center of the chamber. 
Three small chambers were built off the long sides of the 
chamber, two on the side opposite the entrance and one 
on the long wall to the right of the entrance. Two small 
chambers, each with a built-in stone shelf, were located at 
either end of the long section of the chamber (Hedges, 
2000 ). 

According to calibrated radiocarbon dates, construction 
of the Isbister Chambered Tomb began in 3150 B.C. ( 80 
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Figure 1. The Isbister Chambered Tomb 

years) and may have taken as much as two hundred years to 
complete. This date precedes construction of the pyramids 
of Egypt and is shortly after the recorded dispersion of peo¬ 
ple groups from the City of Babel (The Bible, Genesis 11). 
Archaeologists believe the tomb was used regularly for 800 
years, with the lastburial around 1600 B.C. (Hedges, 2000). 

Contents of the Isbister Chambered Tomb 

A limited excavation of the northern interior of the Isbister 
Chambered Tomb took place in 1958. A number of hu¬ 
man skulls and bones were removed from the tomb for 
safekeeping. A photograph of this collection shows six¬ 
teen human skulls, six boxes that presumably contained 
bones, a portion of a pelvis and four or five femurs. Four 
small fragments of pottery were also removed before the 
excavated area was filled with dirt (Hedges, 2000). 

In 1976, Ronald Simison initiated and completed an 
extensive excavation of the entire tomb. An enormous 
amount of material was removed, including human 
bones, animal bones, shells, fragments of pottery suitable 
for cooking, tools, seeds, necklace beads and a V-bored 
very highly polished jet button (Figure 3) (Henshall, 
1963). Many talons and bones from white-tailed sea ea¬ 
gles were found mixed with the human bones and so, the 
Isbister Chambered Tomb is also called the Tomb of the 
Eagles. 

A remarkable finding concerning the bones in the tomb 
was the absence of intact skeletons. Rather, piles of bones 


associated with a skull were arranged 
along the sides of the stalls (Figure 4). 
In the side chambers, the floor was 
filled with skulls lying at all angles and 
mixed with bones from other parts of 
the body. In addition, the bones were 
bleached and weathered. This arrange¬ 
ment and condition of bones made it 
obvious that the soft tissue of the de¬ 
ceased was missing when the bones 
were brought into the tomb (Hedges, 
1998). This mortuary practice is called 
excarnation, a custom that people 
groups around the world have practiced 
in various forms for thousands of years 
(Renfrew, 1979). 

The human bones removed from 
the tomb were sent to Edinburgh for 
analysis by Judson T. Chesterman, a re¬ 
tired surgeon working for the Depart¬ 
ment of Prehistory and Archaeology at 
the University of Sheffield. Including 



Figure 2. Interior of the Isbister Chambered Tomb. 



Figure 3. Highly polished button from the Isbister 
Chambered Tomb. 


This term and other anatomical terms are defined in a 
glossary located at the end of this paper. 






















122 


Creation Research Society Quarterly 




Figure 4. Human skull from the Isbister Chambered 
Tomb. 


Figure 5. Remarkably healthy teeth showing wear but lit¬ 
tle caries. 


the remains obtained in 1958, there were 16,000 human 
bones and fragments that required evaluation. In 1981, 
Chesterman reported that bones of at least 342 individuals 
were recovered from the Isbister Chambered Tomb 
(Hedges, 2000). This investigator has also evaluated the 
human remains removed from other ancient burial sites in 
the United Kingdom (Renfrew, 1979). 

Even though the builders of the tombs, houses, villages 
and standing stones possessed advanced engineering skills 
and an understanding of astronomy and mathematics, 
there is no evidence that they had yet developed a written 
language. 

Evaluation of the Human Skeletal Remains 

The condition of the skulls and other bones removed from 
the Isbister Tomb were in a range from intact and perfect, 
to incomplete fragments. Presumably, this was the result 
of post-mortem manipulation by the people who origi¬ 
nally placed them in the tomb and the crushing weight of 
earth and rocks intentionally placed over them at burial. 
Additional damage to the remains may have occurred dur¬ 
ing the removal process, in storage, or in transit to the ex¬ 
aminer, Judson Chesterman. As a result, the accuracy of 


the evaluation may have been compromised to some de¬ 
gree by the incomplete condition and damaged condition 
of the skulls and bones. 

The examination revealed that some skulls, mostly fe¬ 
male, exhibited a markedly increased attachment of the 
neck muscles to the back of the skull. In these same in¬ 
stances, a visible depression running laterally across the 
top of the cranium was noted. These findings were inter¬ 
preted to mean that both anomalies resulted from individ¬ 
uals carrying loads on their back supported by a band over 
the head (Hedges, 2000). 

Elizabeth J. Glenn from Ball State University in Indi¬ 
ana independently studied the Isbister skulls. In compar¬ 
ing these specimens to others from both the British 
Neolithic and Bronze Age, she reported that the females 
had noticeably smaller heads than males, but that the 
males tended to have longer heads anteroposteriorly than 
females. She also concluded that these people would 
have been visually distinguishable from those living fur¬ 
ther south in the British Isles, probably the result of a 
slightly different genetic make-up in their ancestry 
(Hedges, 2000). 

Chesterman discovered a possibly inherited peculiar¬ 
ity on the articulating surfaces of the occipital condyles 
(this and other anatomical terms are defined in a glossary 
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located at the end of this paper) with the atlas in the 
Isbister skulls. Each occipital condyle normally has only 
one facet and the occurrence of two facets on one or ei¬ 
ther side is highly unusual; evidence of the normal distri¬ 
bution lies in a study of 585 skulls from different 
countries and periods that describes only five instances of 
this unusual trait in 1,144 articulations. In contrast, thirty 
of the occipital condyles showed two facets in the Isbister 
skulls, and one skull even exhibited a triple facet. Thus, 
more than a third of the Isbister skulls demonstrated this 
rare anatomic configuration. (Hedges, 2000) 

Another unusual occurrence in the Isbister remains was 
the precocious closure of the sutures of the skull. The nor¬ 
mal distribution of this anatomic anomaly is about five in 
10,000 births, whereas there were six examples of this phe¬ 
nomenon in the meager number of Isbister skulls. In a re¬ 
lated matter, degenerative spinal disease was diagnosed in 
at least 47% of the individuals and, in one male believed 
to be 45-50 years of age, a 14-mm. thick skull exhibited 
asymmetry of the foramen magnum. (Hedges, 2000) 

For the most part, the dentition of the remains seemed 
remarkably healthy. Although the occlusal surfaces of 
some teeth demonstrated extraordinary wear, dental caries 
was not a common finding (Figure 5). Out of 1537 teeth 
examined, only nine had deep carious lesions and merely 
five posterior teeth exhibited periapical abscesses. On the 
other hand, many mature individuals showed minor to 
moderate generalized resorption of the alveolar bone, a 
finding commonly associated with periodontal disease. 
Even though the examination revealed impaction of six 
third molars and three canine teeth, a greater than average 
absence of third molars was noted in the specimens. The 
skull of a thirty-five year old female exhibited a palatal le¬ 
sion associated with a canine measuring 28 X 18 X 18- 
mm; it appeared to be benign, most probably a cyst. The 
shovel-shaped maxillary central incisor is a rare occur¬ 
rence, but this anomaly was identified in one out of sev¬ 
enty-seven skulls. Malpositioned or misaligned teeth were 
found in some skulls and temporomandibular joint 
disorder was exhibited in three males and two females 
(Hedges, 2000). 

The large number of human bones in the tomb allows 
for a meaningful description of the size, gender and age of 
these ancient people. The average male was 5 feet 7 
inches tall (range: 63 to 70 inches) whereas the average fe¬ 
male was 5 feet 3 inches tall (range: 58 to 64 inches). Both 
genders appeared to have been muscular and an alteration 
in the bones of the ankle may have been the result of scal¬ 
ing the surrounding cliffs from an early age. Two percent 
of the individuals suffered a broken bone at some stage in 
their life, but accidents appeared to be a relatively minor 
cause of death since most of the broken bones were healed. 
Out of the 179 teenagers and adults, 80 were male and 39 
were female, while the gender of the 60 others could not 


be determined. Even though calculation of the age of 
human remains by examination of bones and teeth is im¬ 
precise (biological rather than chronological), estimates of 
the 342 individuals buried in the tomb were as follows: 24 
died before the age of two, 70 died between two and 
twelve, 63 died as teenagers, 185 died as adults. And so, it is 
believed that few people in the Isbister community lived 
to the age of fifty, that large numbers died at an early age, 
and that the average life expectancy was around twenty 
years (Hedges, 2000). 

This review is based solely on the bones of 342 individu¬ 
als who were buried in the Isbister Chambered Tomb. 
However, it is not believed to be the only burial place for 
people who lived on this island during this time period. 
The physical characteristics of these other individuals and 
how the bodies were treated are not known (Hedges, 
2000 ). 

Conclusion 

The remains buried in the Isbister Chambered Tomb pro¬ 
vide physical evidence of the people who populated this 
area 4000 years ago. Their bones and teeth demonstrate 
the presence of health, injury and disease. Estimates of 
age indicate that their life span was much shorter than 
modern day man. 

The quality of life experienced by these people is par¬ 
tially revealed by their ability to construct substantial 
structures with primitive materials. The extraordinary ef¬ 
fort displayed in construction of this tomb, and at least 75 
other tombs in the Orkneys, gives ample proof that they 
had an advanced understanding of engineering, astron¬ 
omy and mathematics, and a great respect for the value of 
life. Their artifacts also demonstrate a high level of exper¬ 
tise in the use of a drill to perforate and polish hard rock 
into jet buttons, and the ability to make pottery in a 
manner that allowed it to be used for cooking. 

Despite these advancements, there is no evidence that 
they possessed a written language. This should not be un¬ 
expected since most peoples of the same era (the dispersed 
people of Babel) also had no recorded language skills. In 
fact, the Isbister people could possibly be a part of this 
dispersion. 

The human bones discovered in the Isbister Cham¬ 
bered Tomb reveal that these people experienced ener¬ 
getic lives of health, but also encountered many of the 
injuries and diseases that afflict contemporary society. 
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Glossary 

alveolar bone: the portion of the maxilla or mandible that 
forms the dental arch and serves as a bony support for 
the teeth. 

articulations: the place of union or junction between two 
or more bones of the skeleton, 
atlas: the name of the first cervical vertebrae supporting the 
skull or head. 

carious lesion: an area of tooth decay resulting in an alter¬ 
ation in the continuity of tooth structure, 
facet: a small smooth flat surface on a bone or tooth, 
foramen magnum: a large, oval opening in the inferior and 
anterior part of the occipital bone. It serves as a com¬ 
munication between the cranial cavity and the verte¬ 
bral canal. 

impaction: the condition in which the eruption of a tooth 
is prevented because it is blocked by a physical barrier 
or another tooth. 

occipital condyle: one of the two oval bony processes adja¬ 
cent to the foramen magnum in the occipital bone that 
articulate with the atlas. 

occlusal surfaces: the main chewing surfaces of the poste¬ 
rior teeth. 

palatal lesion: a pathologic disturbance of the hard or soft 
tissues that separate the oral cavity from the nasal 
cavity. 

periapical abscess: an inflammation of the tissues sur¬ 
rounding the root tip of a tooth and characterized by a 
local accumulation of pus. It is generally a sequela of 
tooth pulp death. 

periodontal disease: disease of the supporting tissues of the 
teeth which may lead to gum recession or shrinkage 
and loss of alveolar bone. 


shovel-shaped maxillary central incisor: an unusual condi¬ 
tion of the inside of an upper front tooth where the mar¬ 
ginal ridges and cingulum are larger than normal. 

suture: an articulation in which two contiguous bones of 
the skull are united by intervening periosteum. 

temporomandibular joint: one of the two joints between 
the temporal bone of the cranium and a condyle of the 
mandible. The joint is enclosed in an articular capsule 
and its surface is lined with fibrocartilage. 
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Book Review 


Genesis of the Big Bang by Ralph A. Alpher and Robert Herman 
Oxford University Press, New York, NY. 2001. 214 pages, $21.95. 


This book is written by two of the originators of the Big 
Bang model for the origin of the universe. The authors to¬ 
gether with George Gamow took some of Gamow’s early 
(pre 1946) ideas on the origins of the universe, especially 
cosmic nucleosynthesis of light elements, and developed a 
general relativistic model for the expanding universe. 


These three first published results of their nucleosynthesis 
calculations and this model in the April 1, 1948 issue of 
Physical Review. In that article they predicted a cosmic 
background radiation at a temperature less than 10 Kel¬ 
vins. Refinements on the model since that time have 
brought it into remarkable agreement with the measured 
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relative ratios of the abundance of light elements and the 
background radiation temperature of 2.725K. This book is 
written to give the personal account of the authors in de¬ 
veloping this model and showing that it is still the best nat¬ 
uralistic theory that man has devised. Alpher is the main 
author since Herman, his collaborator for over 50 years, 
died soon after the outline of the book had been worked 
out and a couple of chapters summarized in 1997. Alpher 
is definitely an evolutionist but he addresses competing 
cosmologies that require what he calls an “extramundane 
entity” (i.e. p. 39), his euphemism for any religious god. In 
addressing these creation cosmologies he makes it plain 
that these are religion-based and he does not consider 
them scientific in nature. In his opinion creationists 
attempt to answer the question why we exist and not how 
we came into existence. 

In the first chapter the authors give a brief overview of 
their Big Bang model. It is based on the assumption that 
at some time in the past the universe was much denser 
and hotter so that the light elements could be formed 
from elementary particles. Their model does not go back 
to the actual beginning. They calculate with their model 
the time when all the elementary particles (protons, elec¬ 
trons, antiprotons, positrons, neutrons, neutrinos and 
antineutrinos) have emerged from the radiation at ap¬ 
proximately 1 second after the big event. They calculate 
it took one minute for all the protons and neutrons to 
combine into hydrogen atom nuclei that start the nucleo¬ 
synthesis (fusion) process. This process took the next four 
minutes to make helium, deuterium and the other light 
element nuclei. Between the end of this nucleosynthesis 
process and when radiation decouples from matter is cal¬ 
culated to have taken 300 thousand years, during which 
this opaque plasma expands and cools. This is called the 
recombination period and is the time the newly formed 
nuclei are capturing free electrons (forming atoms) and 
losing them again because of the density of the radiation 
trapped in the plasma. Once the plasma cooled to a level 
where enough of the atoms retain their electrons it turns 
into a neutrally charged or transparent gas and the re¬ 
maining radiation is released. This release of the trapped 
radiation is called the decoupling event. The authors be¬ 
lieve we can see only a portion of the universe that has ex¬ 
panded and evolved in the 14 billion years since that 
event. What they claim is observed on a very large scale is 
a universe that is homogeneous and continually evolving. 
The experimental evidence the authors cite to back their 
model includes: (1) the red shift of light observed from far 
away stars implying the universe is continuously expand¬ 
ing, (2) the cosmic background radiation temperature is 
what would be expected from such a hot dense start bil¬ 
lions of years ago and (3) the ratio of light elements mea¬ 
sured in the observable part of the universe is what would 
be expected from the early nucleosynthesis process and 


the ratio of heavy elements is what would be expected 
from continual supernovae since then. 

In the next two chapters they backtrack to give first a brief 
history of cosmology before the Big Bang model and then 
describe how the Big Bang model was developed during 
the period from 1942 to 1965. The authors start in 400 BC 
with the Greeks who calculated the length of the solar year 
and proposed that the planets visible to the naked eye were 
located on concentric spheres around the earth. Slowly the 
concept of a solar system was developed by the 15th cen¬ 
tury and then the galaxy was recognized as a collection of 
stars in the 18th century. Finally in the early 20th century 
the universe was recognized as a collection of millions of 
galaxies out to great distances and modern cosmology be¬ 
gan. With the recognition of large scale structure in the 
universe theoreticians such as Einstein began developing 
models to explain these observations. Up to this time the 
universe had been assumed to be static and Einstein even 
added the cosmological constant into his famous equa¬ 
tions of general relativity to make his model fit a static uni¬ 
verse. Dynamic modern cosmology begins with Hubble’s 
discovery of the relationship of the redshift (Doppler shift 
of wavelength) of stars and their distance from earth pub¬ 
lished in 1930. The authors mention Halton Arp’s discor¬ 
dant view that redshift is an intrinsic phenomena to stellar 
objects but dismiss it as a statistical artifact (p. 60). In the 
late 1930s and early 1940s Gamow began to propose that 
the light element nuclei were formed in successive neu¬ 
tron-capture reactions (nucleosynthesis) under non-ther- 
mal equilibrium conditions (i.e. a hotter and denser 
medium). This led the authors to propose the conditions 
under which such reactions could occur in the early uni¬ 
verse and make the calculations that form the basis of the 
Big Bang model we read about today. Early problems 
faced by their model included (1) how to explain the ini¬ 
tial singularity from which the universe formed, (2) how to 
explain the ratio of nucleons to antinucleons observed, (3) 
where and how were the heavier isotopes of light elements 
formed in the abundances measured, (4) how did neutri¬ 
nos factor into the total density of matter in the early uni¬ 
verse and (5) when did the structure observed in the 
universe form. The authors believe that they have satisfied 
all these early criticisms of their model. In my opinion 
their answers to (1) and (5) only say we see this result and 
therefore something must have happened to cause it but 
we do not know exactly what. 

Chapter 4 and 7 address some of the alternative theories 
against which the Big Bang model was or still is in compe¬ 
tition. The major alternative is the Steady State model 
based on theories championed by people such as Fred 
Hoyle, Geoffrey Burbidge and Jayant Narliker. The au¬ 
thors discuss three problems with this theory: (1) the non 
uniform distribution of radio sources in the universe, (2) 
the inability of a cool and dilute universe to produce suffi- 
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cient amounts of helium and (3) the inability to explain 
the source of cosmic background radiation. As a 
creationist 1 would say these problems are based on the 
naturalistic assumptions used as the foundation for the Big 
Bang model and therefore would undermine any other 
naturalistic model. Therefore these problems are substan¬ 
tial enough in the eyes of an evolutionist that the Steady 
State model will not regain its prominence unless better 
explanations are found for these aspects of the theory then 
presently proposed by their proponents. Other models 
they discuss more briefly are the continuous creation 
model of Halton Arp, the matter-antimatter model of 
Hannes Alfven, the time varying gravitation models de¬ 
rived from theory proposed by P.A.M. Dirac, the equilib¬ 
rium models of S. Chandrasekhar and L.R. Henrich, the 
plasma models and the anthropic principle based model of 
Barrow and Tipler. The anthropic principle model is close 
to what we now would call Intelligent Design and the au¬ 
thors dismiss it with the argument “life has evolved to fit 
the constraints, rather than the other way around” (p.104). 
According to the authors all of these alternative models 
have some critical characteristic that does not match ob¬ 
servations. The authors also discuss in more detail the in¬ 
trinsic redshift theory of Halton Arp but not the quantized 
redshift of Tifft. In a short section they discuss the cosmo¬ 
logical entropy associated with the production of light ele¬ 
ments. They do not know where the entropy came from 
(the initial singularity problem again) because their initial 
conditions require a state of equilibrium for radiation and 
matter prior to decoupling that masks anything happening 
before that time. So they leave it as a problem for the 
inflation theorists to resolve with future research. 

Chapter 5 is an in-depth discussion of the cosmic mi¬ 
crowave background radiation and how the authors be¬ 
lieve it verifies the Big Bang model. The authors take pride 
in the fact they were the first to predict this in 1948 and 
that their model was first widely accepted when it was dis¬ 
covered in 1965. They discuss the more recent measure¬ 
ment programs (i.e. Cosmic Microwave Background 
Explorer or COBE satellite) that have made discoveries of 
a preferred direction (velocity vector toward the Virgo 
cluster) and small but statistically significant temperature 
fluctuations (30 micro Kelvin rms) over spatial angles of 1 
degree for this background radiation. They describe how 
in their model the preferred direction is due to the detector 
motion with respect to the origin of the radiation at de¬ 
coupling. The small fluctuations in temperature they ex¬ 
plain as caused by development of the structure in the 
universe since the decoupling. 

Chapter 6 is a discussion of the theories of inflation that 
supposedly happened before the universe was 1 second 
old. The authors claim, “this epoch in the Big Bang does 
not require new physics” (p. 132) because lab experiments 
and theory have duplicated results on a small scale. They 


discuss theories by others that try to explain how this could 
take place on a massive scale (from 10" ,, to 10 +17 centime¬ 
ters) in such a short period of time (from 10" 45 to 10' 70 sec¬ 
onds) but have not chosen a winner yet. One main 
concern for the short time is dismissed with the statement: 
“The speed with which the inflation occurred would not 
violate the relativistic speed limit on the velocity of light, 
because there would have been no information transfer, as 
required for this limit to be meaningful.”(p. 133). They do 
not like the idea of an inflation period but without it their 
theory does not explain the initial conditions (large-scale 
uniformity of temperature and density on a spatial scale of 
300,000 light years or more) for nucleosynthesis that it 
depends on. 

Chapter 8 is a look at what the Big Bang theory implies 
for the future of the universe. Based on three possible solu¬ 
tions for Einstein’s equation of gravity depending on the 
density of matter in the universe it will expand forever, re¬ 
main the same or collapse on itself. Presently the density 
that can be determined is 6% of the value for expansion to 
stop. However, they have hope that the “dark matter and 
energy” in the universe will fill that gap. The only predic¬ 
tion the authors are sure of is that the universe will con¬ 
tinue to evolve and any consequences to people on earth 
are billions of years in the future. 

The final chapter is devoted to a more detailed discus¬ 
sion of the anthropic principle and the difficulties it pres¬ 
ents for the Big Bang model. They dismiss these problems 
as philosophical issues and therefore not related directly 
with the “science” of the Big Bang. Rather the principle is 
based on “far-fetched explanations for those features of the 
universe physicists cannot yet explain” (p. 170). 

The appendix is made up of the equations and calcula¬ 
tions the authors have published to back up the Big Bang 
model. Most revealing are the assumptions they make for 
initial conditions for their model. Assumptions such as a ho¬ 
mogeneous, isotropic expanding universe (p. 175), a perfect 
fluid density free of shear (p. 176), constant entropy during 
expansion (p. 178), and adiabatic expansion of radiation all 
seem to neglect the non-linear effects present when matter 
and radiation are at extreme temperatures and densities 
necessary for their model. Their basic result using the Big 
Bang model is to calculate the age of the universe of approx¬ 
imately 15 billion years. This figure is derived from the pres¬ 
ent value of the cosmic background radiation extrapolated 
back in time to the temperature required to form the ratios 
of the light elements measured in the universe today. These 
calculations are only true if you make the assumptions of 
the authors for the initial conditions in the universe and 
how it has evolved since then. 

Del Dobberpuhl 
Van Andel Creation Research 
Center, 6801 N. Highway 89 
Chino Valley, AZ 86323 
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Minutes of the 2002 Creation Research Society Board of Directors Meeting 


On Thursday, 30 May 2002 a meeting of the Board of Di¬ 
rectors (BOD) was held at Bob Jones University, Green¬ 
ville, South Carolina, from 1900 hours to 2100 hours to 
plan for the committee meetings on Friday. On Friday, 31 
May 2002 between the hours of 0830 and 1700 the Fi¬ 
nance, Membership, Research, VACRC, Internet, Consti¬ 
tution/Bylaws/Advanced Planning, RATE, Quarterly, and 
Publications Committees each met separately for approxi¬ 
mately two hours to plan for the Saturday business 
meeting. 

On Saturday, 1 June 2002 the closed business meeting 
of the BOD was called to order at 0830 hours. Present: T. 
Aufdemberge, E. Chaffin, D. DeYoung, W. Frair, R. Gen- 
tet, D. Gish, G.Howe, R. Humphreys, D. Kaufmann, L. 
Lester, G. Locklair, J.Meyer, M.Oard, J. Reed, E. Wil¬ 
liams, G. Wolfrom. Absent: R. Samec. 

A devotion was lead by Frair. 

The minutes of the 2001 BOD meeting were accepted 
as distributed prior to the meeting. 

Recording Secretary Kaufmann reported that the fol¬ 
lowing were elected to a three-year term to the BOD: 
Aufdemberge, Gentet, Howe and Oard. 

The Treasurer’s report by Gentet was presented and ac¬ 
cepted. A budget of $282,400 income and $278,400 outgo 
was accepted. 

The finance committee report by Aufdemberge re¬ 
sulted in the following actions: it was passed that the 
VACRC cash flow process be streamlined. In order to do 
this a number of new bank accounts have to be established 
at VACRC. The recommended flow chart was adopted, 
and it was passed that the VACRC Director shall be autho¬ 
rized to open up to three additional bank accounts. These 
may be located at Bank One, Stockman’s Bank, the Evan¬ 
gelical Christian Credit Union and/or other financial 
institutions deemed appropriate by the Treasurer in con¬ 
sultation with the President of the CRS. Signers on the ac¬ 
counts shall include the VACRC Director and two other 
signers designated by the Treasurer in consultation with 
the CRS President. Checks drawn on these accounts need 
only one of the above signatures. It was passed to transfer 
$35,000 from the CRS research spendable funds to the 
VACRC. 

The membership report by Wolfrom was given as fol¬ 
lows: total membership for 2001/02 was 1664 (641 voting, 
648 sustaining, 364 subscriber and 11 students). This is a 
decrease of 53 from the 2000/01 membership year. 

The membership committee report by Kaufmann re¬ 
sulted in the following actions: the membership commit¬ 
tee plans to advertise the membership advantages of 
joining CRS, to utilize the “Friends of VACRC” list for 


membership solicitation and to possibly hold a Debate 
Workshop with Gish in Orlando. It was passed that CRS 
pay for the cost of listing the CRSQ in the Buyer’s Guide to 
Scientific and Technical Journals, which is published by 
Allen Press, Inc. It was passed to authorize Kaufmann to 
provide for a “CRS Hospitality Hour” at the 2003 ICC 
Conference in Pittsburgh. It was passed to authorize Oard 
to setup the CRS display at the 2003 Answers In Genesis 
conference in Indiana. 

The lab committee report by Chaffin resulted in the fol¬ 
lowing actions. It was passed to reappoint J. Meyer as Lab 
Director at VACRC for the coming year. The VACRC 
budget was approved with an income of $135,700 and 
outgo of $135,700. 

The Internet committee report by Locklair resulted in 
passing a resolution to present our volunteer webmaster, 
Fred Williams, with a certificate commending him for his 
services to CRS. 

The constitution committee report by Frair resulted in 
the following actions. It was finalized to change in the con¬ 
stitution the title of “Secretary” to “Recording Secretary.” 
It was passed to add the Internet and Membership Com¬ 
mittees to our organizational structure flow chart. 

The RATE committee report by Humphreys stated that 
the RATE project will meet at ICR in San Diego in Mid- 
July, 2002. The CRS RATE fund will pay for DeYoung’s 
and Chaffin’s travel expenses; ICR will pay for Hum¬ 
phrey’s expenses. The CRS-related RATE projects are: 
Chaffin—Theoretical Mechanisms for Accelerated Nu¬ 
clear Decay; DeYoung—Radioisotopes in Meteorites; 
Humphreys—Experimental Helium Diffusion Evidence 
for Accelerated Nuclear Decay. Research papers will be 
presented on these projects at a special session on RATE at 
the 2003 ICC conference in Pittsburgh. 

The CRS Quarterly committee report by Lester stated it 
was decided to enhance the posting of CRSQ articles and 
notes on the CRS website. Concerns were expressed about 
the need for an appeal process when an author and an edi¬ 
tor reach an impasse on the rejection of an article. It was 
decided that a second editor can be consulted for a resolu¬ 
tion of the matter. It was passed to send a certificate of ap¬ 
preciation to Michael Erkel for his cover designs of the 
CRSQ. 

The Creation Matters report by Wolfrom stated that we 
need to acquire more manuscripts. 

The publications committee report by Oard resulted in 
the following actions. It was passed to set the cost of CRSQ 
CD’s to $150 for members and $175 for non-members and 
the three year upgrades to $50 for members and $60 for 
non-members. The Committee is considering advertising 
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in home school magazines and/or World magazine. The 
Committee is delaying streamlining publication proce¬ 
dures until an Associate Director of VACRC is officially 
employed. 

It was passed to nominate the following for the BOD 
election in 2003: Chaffin, Lester, Reed, Wolfrom and new 
nominee, Kevin Anderson. 

The following officers were elected for 2002/03: Presi¬ 
dent, D. DeYoung; Vice President, E. Chaffin; Recording 
Secretary, D. Kaufmann; Treasurer, R. Gentet; Member¬ 


ship Secretary, G. Wolfrom; and Financial Secretary, T. 
Aufdemberge. 

It was passed to hold the 2003 BOD meeting at Milwau¬ 
kee, Wisconsin, on Thursday, May 29 to Saturday, May 
31. 

The meeting was adjourned at 1500 hours. 

Respectfully submitted, 

David A. Kaufmann, Recording 
Secretary 


Note from the Panorama of Science 

Floral Organs and Fossil Water Lilies 


Many of us will have seen, at one time or another, the re¬ 
sults of mutations in Hox genes. Some examples are legs 
being produced where antennae would be, and flies with 
two pairs of wings where they would normally only have 
one pair. Another example is the inactivation of two Hox 
genes in a beetle larva, which produces sixteen extra legs 
instead of the normal three pairs (Hecht, 2000, p. 20). 

Such outcomes are said to take these life forms back to 
their ancestors, which seems a rather silly argument, be¬ 
cause if you think about these results you get a range of 
ideas, some of which are peculiar. For instance, what an¬ 
cestor of the fly had legs on top of its head, if we are to take 
every one of these changes seriously? 

Another more recent example is that of floral organs. 
With the right changes, you can get carpels where sepals 
should be, stamens where petals should be, leaves in place 
of floral organs, and leaves which produce stamen-like or¬ 
gans (TheiBen and Saedler, 2001, pp. 469-471) and 
(Honma and Goto, 2001, pp. 525-528). This is supposed 
to take floral organs back to a time when they were all 
leaves. However, many of these characteristics can have 
their normal positions in the floral arrangement changed; 
this is more consistent with a manipulation of the Hox 
genes than anything else. 

The discovery of fossil water lilies at about 125 million 
years before present (BP) puts these plants back to the early 
Cretaceous. They were likely to have been pollinated by 
beetles. But the plant’s features are all to be found in mod¬ 
ern plants, with about 99 per cent of them found in mod¬ 
ern lilies (Friis, Pedersen, and Crane, 2001, p. 359) 

The start of the Cretaceous varies from 140-144 mil¬ 
lion years BP, depending on which authority you consult. 


These water lilies must have had a history going back mil¬ 
lions of years beforehand, with the non-angiosperm plants 
having had their heyday in Jurassic times. 

No evidence of that ancestry exists. The size, structure, 
reproduction, and life-cycle of non-angiosperm plants are 
so different from the water lily, that one cannot envision 
pines or cycads developing into such angiosperms. 

The fossil position between angiosperm and non-angio¬ 
sperm plants seen here is so geologically short that it must 
surely cast question upon any connection between the two 
groups of plants, and must add strength to the view that ex¬ 
perimentally changing the floral position of any of the flo¬ 
ral organs amounts to no more than “playing around” with 
the basic body plan, rather than producing anything 
remotely “ancestral”. 
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Letters to the Editor 


The Age of the Universe According to Gray 

George Drake writes (in a review of my book, The Age of 
the Universe: What Are the Biblical Limits?) “We need 
Gray to answer some questions,” which I am pleased to do. 

Question 1 

“If the earth hung around in space for ‘multiple ages’ be¬ 
fore Day One, and then God remade it completely so that 
one could not tell it had been around for billions of years, 
wouldn’t that be out of character for God to deceive us as 
to its antiquity?” 

The biosphere, all living things including fossils and de¬ 
rivatives, is young, less than 8000 years old as defined from 
the Bible record. The geology of our earth, Cambrian and 
above is less than 6000 years old, the result of a recent 
global Flood where God “remade it completely.” But the 
planet Earth mineral base is undefined before Day One as 
to date of origin. It could be old or young, biblically, so we 
go to science and make our questionable guesses. 

The six days of Genesis were literal, consecutive, solar 
days and also recent. But God speaks in Job 38 telling Job 
that the ocean-covered earth, at its birth, was enveloped in 
a “thick cloud of darkness” and no one is able to define 
how long the darkness continued before God commanded 
light to shine through that darkness, thus illuminating the 
ocean to establish Day One on earth. Biblically it could be 
two weeks or two billion years. I do not know how old the 
earth is. I know the duration of the oceanic darkness before 
Day One is not defined in the Bible nor is the age of the 
stars. Whether “no one could tell that the earth had been 
around for billions of years” is a subjective judgment, 
which even many creationists do not share. I agree it 
would be out of character for God to deceive us and He has 
not done so, not at all, and never will. 

Question 2 

“Whether or not the earth was ever extant, as Gray insists, 
or not, the creation of Day One is no less miraculous... 
What is the compelling logic demanding that an infinite 
God let it lay around for billions of years before doing any¬ 
thing with it?” 

There is no compelling logic demanding that an infi¬ 
nite God must let it lay around for billions of years as far as 
the earth is concerned, but because we thoroughly agree 
God does not deceive us, there might be some logic for 
God to wait, after the creation of stars, to allow light from 
distant galaxies to arrive on earth before creating Adam 
and the biosphere. I suppose He wanted Adam and migrat¬ 


ing geese to see star patterns and people today to see qua¬ 
sars. If He would create the light rays enroute with images 
of cosmic novelties encoded in the light beams, as Dr. 
Henry Morris used to suggest. He would really appear a de¬ 
ceiver letting us see supernovas, variable stars, etc. that do 
not exist in reality. That would, it seems to me, to be “out 
of character” for the God of truth. 

The same applies to theories of Drs. Humphreys and 
Setterfield, neither of which has passed rigid scrutiny of 
peer review outside of the creationist community and nei¬ 
ther of which could be conceived before the 20 th century 
and even if true does not prove that the Bible demands a 
young universe nor that the universe is indeed young. 
Humphreys, in particular, whom I regard as a friend (we 
hiked the Grand Canyon together) promotes what appears 
to me a forced bible interpretation. I have devoted a chap¬ 
ter in my book to his cosmology. 

I do not know from the Bible how old the universe is ei¬ 
ther, but I know it is not defined from Exodus 20:11 nor 
from the fourth day record. Whether it is actually old or 
not, it makes no difference to my central thesis, which is, 
“The age of the universe is not defined in the Bible.” Wait¬ 
ing time is a problem for us men but billions of years of 
“waiting” is no problem at all for a transcendent God — it is 
the same as yesterday for Him. 

Question 3 

Drake’s last question: “Why should anyone believe him 
(that is, me)?” Well, no one should necessarily believe as¬ 
sertions from anyone but we should believe the testimony 
of Scripture which most of CRSQ readers do. Science is 
second and can be supportive, but the plain language of 
Scripture in the original language is first. I suggest that crit¬ 
ics thoroughly digest the book I have written including the 
author’s preface and provide some substantive negative ar¬ 
guments, if they can, to a fair exposition of Scripture. 

If two reviewers come to opposite views of both “tone” 
and substance (as Mr. Drake concludes regarding previous 
reviews of my book) could it be that one of them is coming 
unfairly from a preferred, preconceived view? Good scien¬ 
tists as well as theologians will, without bias as far as possi¬ 
ble, thoroughly examine all the data including mine. It is 
not easy to change for those who have promoted long-held 
positions and especially for those who have published them. 

Gorman Gray 
931 15 th Street 
Washougal,WA 98671-1209 
morning7@j uno.com 
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Gray Clouds 


“For in six days the Lord made the heavens and the 
earth" — Exodus 20:11 

While I am glad that Gorman Gray counts me as a friend (I 
need all the friends I can get), I am not so glad that he has 
neglected my negative opinion of his modified “gap” the¬ 
ory. In 1995, he sent me an early manuscript of his book 
and asked for my comments. I replied: 

On page 17 you try to show that the “heavens” of Exo¬ 
dus 20:11 does not include the stellar heavens. For that to 
be so, the phrase “the heavens and the earth” there would 
have to have a different meaning from its first occurrence 
in Genesis 1:1, where it clearly has the meaning of “the 
universe.” According to Thayer’s Greek-English Lexicon 
(1977, page 464), the phrase in both Hebrew and Greek 
means “the universe.” Can you point to any use of the 
phrase in Scripture in which the heavens clearly do not 
include the stars? 

He responded by adding comments about Exodus 20: 
11 throughout his book (Gray, 1997). However, as far as I 
can tell, he has failed to show us a verse in which the 
phrase “the heavens and the earth” definitely excludes the 
stellar part of the heavens. He merely asserts such an opin¬ 
ion several times —without proof. And though he exhorts 
us on page 18 to use lexicons to check meanings, he ne¬ 
glects to answer my lexicon citation above or to give any 
other. But the venerable Hebrew lexicon he recommends 
(Brown, Driver, and Briggs, 1979, p. 1030) tells us the 
meaning of “the heavens and the earth” is “universe.” 

Gray’s Scripture index lists eighteen separate entries for 
this one verse. In all of them he is arguing against the “face- 
value” meaning, often adding his own rather peculiar spin 
to the words, such as using “worked on” instead of “made”. 
Why all this fuss over one verse? Because taking it and its 
context straightforwardly says that God made the universe 
in six ordinary weekdays. That excludes Gray’s gap. 

Another thing to notice is that Gray fails to cite any 
verse that explicitly says the universe is old. That is because 
there is none. He tries to make a virtue out of this lack by 
contending that the age of the cosmos is “undefined”. But 
compared to the verses that plainly declare the universe is 
young, his contention has a hollow ring. 


There are many other areas in Gray’s faulty hermeneu¬ 
tics I could point to, such as the way he deals with the He¬ 
brew words for “make” and “create”, ‘asah and hara. But 
other authors have devoted whole books to critiquing that 
point and other points Gray’s theory has in common with 
the old “gap” theory (Fields, 1976). Perhaps one of them 
will feel like similarly critiquing this new variant, which 
some have dubbed the “Neo-Gap” theory. 

This new gap theory is somewhat better than the old 
version, which tried to stuff both the fossils and starlight 
travel time into the gap. While Gray, to his credit, leaves 
the fossils to be formed in the worldwide Flood of Noah, 
he does not seem to realize that doing so does away with a 
half billion years of that long-ages timescale he may deeply 
fear is correct. But if the fossil strata dating methods are so 
grossly wrong, why then should Gray worry about the rest 
of the timescale, which uses the same methods? 

The Neo-Gap theory is just another member of the 
long series of often-clever compromises we have seen 
over the centuries. It wearies me, and I wonder if it 
grieves God. Why is it so hard for men to simply take Him 
at His word? 

“O fools, and slow of heart to believe all that the prophets 
have spoken” — Luke 24:25 
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Flood Geology Model versus the CCC Model: A Response to John K. Reed 


Reed says that I cite “}osephus, the book of Jashar, and 
Eusebius as authorities supporting the CCC model” 
(Reed, 2002, p. 228). My original letter to the editor 
(Lain, 2001, p. 165) first of all pointed out that “Genesis 
tells us that God did place a curse on the land and on man¬ 
kind in general as a result of Adam’s sin.” My references 
to the book of Jashar, Josephus and Eusebius were show¬ 


ing how they parallel the Book of Genesis. Dr. Reed said 
he prefers Genesis and other pertinent passages of the Bi¬ 
ble. Let us see if he really means it. He insinuates that I am 
in error by quoting sources outside the Bible in order to 
support my views, but I have biblical authority for doing 
so. Let the reader consider the following passages of 
Scripture: 
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Titus 1:12-13: “Even one of our own prophets has said. 
Cretans are always liars, evil brutes, lazy gluttons. This tes¬ 
timony is true” (NIV). The reader will note that St. Paul is 
quoting a source outside the Bible, the poet Epimenides 
from the sixth-century BC, and a pagan source at that! 
Jude 14-15: “Enoch, the seventh from Adam, prophesied 
about these men: See, the Lord is coming with thousands 
upon thousands of his holy ones to judge everyone, and to 
convict all the ungodly of all the ungodly acts they have 
done in the ungodly way, and of all the harsh words un¬ 
godly sinners have spoken against him” (NIV). Here Jude 
is quoting from the Apocryphal book of Enoch. II Samuel 
1:17-18: “David took up this lament concerning Saul and 
his son Jonathan, and ordered that the men of Judah be 
taught this lament of the bow (it is written in the Book of 
Jashar)” (NIV). The rest of the chapter, verses 19-27 are 
from the book of Jashar. Joshua 10:12-13: “O sun, stand 
still over Gibeon, O moon, over the Valley of Aijalon. So 
the sun stood still, and the moon stopped, till the nation 
avenged itself on its enemies. As it is written in the Book of 
Jashar” (NIV). I have a question for Dr. Reed. What kind 
of weight did the authors of Joshua and II Samuel give to 
the Book of Jashar as a historical source? 

Dr. Reed: “Biblical truth should take precedence with 
creationists” (2002, p. 228). Biblical truth should take pre¬ 
cedence over what? Other truths? Truth is truth, is it not? It 
is true whether in Scripture or outside of the Bible. The 
Mississippi River is in the United States, not Asia. That is 
truth, but it is not found in Scripture. 

In an attempt to explain the destruction of sea life 
throughout the geologic record by Noah’s Flood, Dr. Reed 
invokes such things as volcanism, tectonic upheavals, etc., 
and concludes by claiming the reason Moses did not men¬ 
tion the destruction of sea life in Genesis was due to the 
economy of his language (2002, p. 228). If you read Gene¬ 
sis 7, you will see that the emphasis is always on land crea¬ 
tures, including man. No mention is ever made of the 
destruction of sea life. 

God commanded Noah to take land animals aboard the 
Ark in order to keep seed alive on the face of the earth 
(Verses 2-3). Verse 4 of Genesis 7 is speaking of land life, 
not marine life. Verse 8, once again, speaks of land ani¬ 
mals and things that creep upon the earth, not things that 
creep upon the ocean floor. Verse 14 is clearly speaking of 
land animals, no mention is made of marine life. Note 
Genesis 7:21-22: “And all flesh died that moved upon the 
earth, both of fowl and of cattle and of beasts and of every 
creeping thing that creepeth upon the earth, [not on the 
ocean floor |, and every man [men did not live in the 
ocean], all in whose nostrils was the breath of life of all that 
was in the dry land died” (NIV). How simple it would have 
been for Moses to have inserted the phrase in Verse 22: 
“.. .and many of the sea creatures died as well” but he did 
not say that. He emphasized all that on the dry land died. 


Now I am going to deal with Dr. Reed’s accusation that 
I am invoking uniformitarianism to support my views. 
Uniformitarianism went out of vogue years ago. Let us take 
a look at what modern geology has to say about uniformita¬ 
rianism. 

In the 19 th century Lord Kelvin challenged strict uni¬ 
formitarianism and geologists realized that the intensity of 
geologic processes had varied greatly through time. Allow 
me to quote an anecdote from Dott and Batton (1981, pp. 
39, 40) to illustrate how uniformitarianism has been 
discredited: 

One is told that a certain boy grows one-tenth of 
an inch a year and that he is four feet high. The geol¬ 
ogist then argues, ‘Ten years to grow one inch, four 
hundred-eighty years to grow four feet. Therefore, 
the boy is four hundred eighty years old.’ A person 
who knows more about the boy in question comes 
forward to inform us that when he was younger, he 
grew much faster and that after all, his age is only ten 
years. The geologist replies, ‘It may be so. Let me see. 
One tenth of an inch in a year under the doctrine of 
uniformity, one inch in ten years. No, you are clearly 
mistaken. Ten years is far too short of time. The or¬ 
ganic processes of growth could not possibly have oc¬ 
curred in this time. I grant you my own calculation is 
not rigorously exact. Let us say then, that our boy is 
but 400 years of age.’ 

Moreover, in support of Kelvin, it was clear that con¬ 
ditions on earth had changed irreversibly so that in cer¬ 
tain respects, different epochs of geologic time were 
unique. History was not strictly uniform as Lyell had 
contended. Examples of major noncyclic events in¬ 
clude...evidence of meteorite impact on all planetary 
bodies in the distant post, far more intense than today, 
and most familiar of all, the complete extinction of large 
groups of organisms such as the great dinosaurs...Be¬ 
cause of all the controversy and many different shades of 
so-called uniformitarianism, we feel that this term 
should be relegated to be an historic artifact of Lyell’s 
extreme position...The only assumption geology makes 
is that physical and chemical laws are constant, which is 
properly called ‘actualism’, an older French term that 
uniformitarianism...by inductive reasoning and anal¬ 
ogy, the study of geologic processes acting today, pro¬ 
vides us with powerful clues to their past action, but we 
do not assume that these processes always acted with the 
same rates and intensities, contrary to what our critics 
say we believe...Geologists today routinely accept sud¬ 
den, violent and even unique events as perfectly 
consistence with contemporary earth theory. 

I am certain that Dr. Reed would not argue, as did 
Lyell, that processes have always remained uniform at the 
same rate throughout history. Otherwise, he could not be¬ 
lieve in the Flood. Therefore, Dr. Reed is faced with mak- 
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ing a choice. Either he has to accept actualism or 
uniformitarianism because there is no middle ground. 

Dr. Reed: “There is nothing in Genesis 1 that equates 
the days of Creation with specific ecosystems...” (2002, p. 
228). Let us look at the fifth day: “And God said, ‘Let the 
water teem with living creatures, and let birds fly above the 
earth across the expanse of the sky.’ So God created the 
great creatures of the sea and every living and moving 
thing with which the water teems, according to their kinds 
and every winged bird according to its kind” (Genesis 1:21, 
NIV). The ocean is one gigantic ecosystem. Genesis 1:12 
informs us that God created all of the various life forms 
that we find in the ocean. Genesis does not break down the 
various ecosystems of the sea creatures. Verse 21 simply 
uses all-inclusive language to cover everything in the 
ocean. God created a finite number of sea creatures and 
birds just as He did with human beings. He did not create 
the ocean immediately full of billions of sea creatures 
around the world. This is clear and significant in the lan¬ 
guage in Verse 22: “God blessed them and said, ‘Be fruitful 
and increase in number and fill the water in the seas and 
let the birds increase on the earth’” (NIV). This would not 
have been said if originally God had created millions and 
millions of sea creatures and birds. This wording reminds 
us of the command He would shortly tell Adam and Eve: 
“Be fruitful and multiply and fill the earth.” (Gen. 1:28). 

It is clear that the fifth day began with a limited number 
of sea creatures and this allowed the natural process of re¬ 
production and migration to take over as the food chain 
would allow as ecosystems expanded. God would not have 
told them to increase in number if their ecosystem were al¬ 
ready filled, and this applies both to the creatures in the sea 
and the birds. 


Dr. Reed: “If the uniformitarian geologic periods are 
paleoenvironments, then why is there a unidirectional or¬ 
der in the sequence? Why is there not a random distribu¬ 
tion of say, Precambrian-Cenozoic-Paleozoic-Mesozoic at 
least in some locales?” (2002, p. 229). With this statement, 
Dr. Reed has just blown his flood geology model out of ex¬ 
istence. He freely admits that the fossil record does have or¬ 
der in it and that it is not random. If the entire geologic 
record had been the result of Noah’s flood, it is hard to see 
how there would be such precise fossil order, in fact, any 
fossil order. It would all be random. There would be no 
means to classify it as Paleozoic, Cenozoic or anything 
else. If the Llood were as violent as Dr. Reed tells us it was, 
then it would have never laid down a fossil record with 
such incredible order. The whole thing would be random 
and mixed up. 
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Response to Mr. Donnelly s Letter Concerning Pre-Columbian Horses 


Mr. Donnelly seems to think that the problematical refer¬ 
ence to pre-Columbian horses in the Book of Mormon can 
be resolved through the La Brea Tar Pits. Horses are in¬ 
deed fairly well represented in the tar pits, and the discov¬ 
ery of human bones in Pit 10 shows that man and horse 
had once co-existed together in prehistoric Southern Cali¬ 
fornia. According to the academic establishment, horses 
(and other kinds of animals) were victimized by entrap- 
ments that occurred over a period covering tens of thou¬ 
sands of years. However, this is not a true picture of the 
facts. In a second article (soon to be published) I will show 
how the traditional view of animal entrapments cannot ex¬ 
plain the actual configurations of bone deposition that 
were uncovered during the course of scientific excava¬ 


tions. In a third article I will present my thesis that the ani¬ 
mals of Rancho La Brea were the victims of a global flood. 
Both human and animal populations were completely 
wiped out in the Western Hemisphere. Since the horses of 
the La Brea Tar Pits would therefore be considered antedi¬ 
luvian, we must turn to other sources to determine when 
and where these animals made their re-appearance into 
the New World. Considering the lack of archaeological ev¬ 
idence for the existence of horses among pre-Columbian 
civilizations and cultures, I would contend that they did 
not return until after Europeans began colonizing the 
Americas in the fifteenth and sixteenth centuries. 

William Weston 
wsweston@juno.com 
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Overstatement of Volcanic Activity during the Flood? 


Donnelly’s query about large amounts of carbon dioxide 
and sulfur dioxide being emitted during the Flood because 
of volcanic activity sounds strangely familiar. In 1996 one 
of the claims made by Yake concerning the quantity of 
heat supposedly released by volcanoes during the Flood 
was shown by Huff (CRSQ 32:199) to be too large by a fac¬ 
tor of 1000. Possibly the same type of overstatement was 
made when claiming the amount of CO 2 and SO 2 re¬ 
leased by volcanoes during the Flood? 

Naturalistic Science and Creationism 

In answer to Ted Aufdemberge’s letter, no particular note, 
article or letter to the editor in the Quarterly represents edi¬ 
torial policy. Such policy is determined by our Statement 
of Belief. (This statement can be found below the Order 
blank for Past Issues in all issues of the Quarterly.) 

Allow me to paraphrase the Statement of Belief: 

1. Our members are committed to full belief in the Biblical 
record of creation and early history and to the concept of 
dynamic special creation as opposed to evolution. 

2. We recognize the Bible as the written word of God. 

3. We recognize that the Noachian Deluge was a historical 
event. 

4. We are an organization of Christians who accept Jesus 
Christ as our Lord and Savior. 

5. We propose to re-evaluate science from the aforemen¬ 
tioned viewpoint. 

The following statement concerning the age of the 
earth is in Article IV, Section 2 of the Constitution of the 
Society: 

While publications of the Society are not intended 
to support any particular chronology, such as Ussher’s, 
they shall be in keeping with creation in a Creation 
Week as expressed in the Statement of Belief. Since 
by its Statement of Belief the Society is understood to 
be opposed to the concept of vast geological ages, its 
publications shall be consistent with the concept of 
the creation week in relatively recent time. 

The editorial policy is as follows: 

Section 1. Criteria Technical Articles in the Quar¬ 
terly: 

a. Any article in which scientific macroevolution, 
theistic evolution, progressive creation, or the gap 
theory are espoused shall be rejected by the Editor. 

b. Any article in which there is an attack on the iner¬ 
rancy of the Bible or in which questions are raised 
concerning the historical or scientific truth of the 
original autographs shall be rejected by the Editor. 


Donnelly should furnish the exact figures of released 
CO 2 and SO 2 that was claimed as well as the number of 
volcanoes involved before any judgment can be made on 
the validity of such estimates. 

Emmett L. Williams 
P.O. Box 2006 
Alpharetta, GA 30023-2006 


c. Any article in which the account of origins in Gen¬ 
esis is challenged as factual presentation of simple 
historical truth shall be rejected by the Editor. 

d. Any article in which there is a rejection of the view 
that all basic types of living things were made by di¬ 
rect creative acts of God during the Creation Week 
shall be rejected by the Editor. 

e. An article in which any biological changes (other 
than changes within the original created kinds) are 
accepted as occurring since the Creation Week shall 
be rejected by the Editor. 

f. Any article in which the Noachian flood (as a 
historical event worldwide in its extent and effect) is 
attacked shall be rejected by the Editor. 

g. Any article in which there is a challenge against 
the need of an individual to accept the Lord Jesus 
Christ as one’s personal Savior shall be rejected by 
the Editor. 

h. Any article in which questions are raised concern¬ 
ing the fall of man into sin shall be rejected by the 
Editor. 

Section 2. Criteria for Other Sections of the Quar¬ 
terly: 

a. The Panorama of Science section in the Quarterly 
shall contain technical notes. These notes are sub¬ 
ject to the same editorial criteria as technical articles. 

b. Book Reviews are subject to the same editorial cri¬ 
teria as technical articles. 

c. Letters to the Editor may express any opinion and 
may be published at the Editor’s discretion. 

d. If an article, technical note, or book review con¬ 
tains significant scientific information that would be 
of value in the Quarterly and contains objectionable 
material not acceptable by the criteria for technical 
articles, and the author agrees to remove the objec¬ 
tionable material, the article can be considered for 
publication 
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The “Creation Research Society Editorial Policy” was 
published in the December 1985 Creation Research Soci¬ 
ety Quarterly 22(3): 139-140. 

John Reed’s note does not violate the Statement of Be¬ 
lief of the Society or our editorial policy. Whether one 
chooses to follow his hierarchical approach is a matter of 
personal taste of the individual creationist model builder. 
In comparison the Aufdemberge concept to evaluate a the¬ 
oretical system does not espouse any of the beliefs of the 
Society. 

We as a Society, are not attempting to appeal to natural¬ 
ists, but to re-evaluate science from a Biblical perspective. 


Naturalists and creationists are different in the sense that 
their fundamental presuppositions are different. Natural¬ 
ists use philosophy when developing their models and of¬ 
ten they are blind to their procedure or they believe that 
only their philosophy constitutes a proper framework for 
science. 

Interested readers are welcome to comment on the is¬ 
sues raised during this exchange. 

Emmett L. Williams 
P. O. Box 2006 
Aipharetta, GA 30023-2006 


Response to Ackridge’s Reflections on the CCC Model 


First, I’m pleased that my Creation/Curse/Catastrophe 
(CCC) geologic model (Gentet, 2000a) continues to pro¬ 
voke thought among CRSQ readers. Mr. Akridge’s latest 
letter (2002, pp. 65-68) shows the length to which the 
CCC model is gaining understanding, while still having 
some misconceptions among those who have read my 
earlier paper. 

I would like to take this opportunity to “clear the air”) 
sometimes, once again on a number of points Mr. 
Akridge’s letter raises. Pie concludes his letter by asking 
seven questions “for consideration by supporters of the 
CCC Model.” Let us examine them one by one: 

“How can thick deposits (even miles thick) of sedimen¬ 
tary material containing fossilized animals and plants and 
covering much of the present land surfaces he explained in a 
pre-Flood context?” (Abridge, p. 68). 

I realize that to the thinking of those who hold to the 
Flood Geology model, the Flood itself somehow provides 
all the power and energy needed to form the vast amount 
of practically all of the fossiliferous rocks. I say “somehow” 
because to this day the Flood Geology model does not 
have a clear-cut understanding of the “how” of it. Only var¬ 
ious suggestions have been made over the course of the 
years. 

It seems that God caused the ocean basins to adjust in 
such a way that, together with the enormous amounts of 
rainwater that fell over the 40 days and nights, the oceans 
were a vital part in drowning out the continental areas. 
Those who currently believe in Plate Tectonics have in¬ 
voked the flooding of the continents due to the raising of 
the mid-ocean spreading centers, thereby causing ocean 
water to be displaced on the land surfaces. 

Furthermore, any vertical movements (due to whatever 
reason) of any part of the ocean basins would accomplish 
the same feat. Conventional geologists also rely upon such 
displacements to account for partially flooding land areas 
during Times of epeiric sea invasions. The plain truth is 
that none of us knows for sure how God did it. My point is 


that whatever God used during the Deluge He could also 
have used earlier in a more limited way to cause disruptions 
in the cursed, pre-Flood world. 

“Flow can a ‘Cretaceous’ sedimentary stratum in Ala¬ 
bama he age-correlated with a ‘ Cretaceous’ stratum in Eng¬ 
land without using the principles of evolution-based 
biostratigraphy?” 

First, remember that the CCC model is not saying that 
the two are necessarily deposited at the same time. The 
“Cretaceous” areas, the one in Alabama and the one in 
England, need to be examined independently to see what 
they say in reference to Biblical chronology. Are they both 
pre-Flood? Could one be pre-Flood? Could one be pre- 
Flood and the other one the Genesis Flood Event (GFE) 
itself? Or, is it even possible that one (or both) are post- 
GFE? It seems that at least some of the dinosaurs survived 
the GFE. 

The first order of business would be to establish where 
in each local geologic rock record the GFE is recorded. 
That would give a benchmark to solve many of the above 
questions. If, for example, both “Cretaceous” layers were 
found to be pre-GFE, then one could also ask how closely 
they are related during the long, pre-Flood times. How 
does one go about determining a time scale in the pre- 
Flood world, or for that matter, even for post-Flood times? 

Here we find ourselves much like the geologists of for¬ 
mer times! Now, of course, isotopic (radiometric) dating 
methods are used to attempt such correlation, when possi¬ 
ble. And these are used with the mistaken assumption that 
each geologic Period is unique and not contemporaneous 
with any other geologic Period. 

How much can isotopic-based methods be trusted even 
in a relative way? This is the question we all are wrestling 
with currently it is not unique with the CCC model! I per¬ 
sonally feel that there is meaning in a relative sense to 
those dates which are “accurate” (that is, not derived from 
contaminated samples). Certainly, if, for example, the 
speed of light has declined in a regular fashion that we can 
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“clock” the effects on isotopic derived dates, such would 
prove to be of great help. 

“Why do fossils of animals and plants from over the glove 
demonstrate their having lived in warm to moderate climatic 
conditions?” 

Assuming that the paleoenvironments have been cor¬ 
rectly assessed, it would clearly indicate that when the life 
forms were living in that area, the local climate was warm 
or moderate at the time that particular stratum was depos¬ 
ited. Why did the climate over North America and Europe 
drastically change for a time after the Flood? Why was it 
moderate or warm before that icy change? Again, we are 
guessing. Many factors can come into play to dramatically 
change a climate and the world’s scientists themselves 
continue to research possible causes. 

The point is that the CCC geologic model at least al¬ 
lows for the possibility that in the long, pre-Flood times gla¬ 
ciers could have also existed and left their mark. The 
Flood Geology model does not allow such s possibility in 
flood deposits. Any impartial evaluation of alleged glacial 
remains is therefor impossible with the Flood Geology 
model. This is painting us in a theological/geological 
corner. 

“How is the Flood boundary both locally and globally 
differentiated from strata deposited during the events of Cre¬ 
ation week and the curse on mankind?” 

I have previously given an answer to this identical ques¬ 
tion (Gentet, 200b, p. 207). Until others worldwide are 
willing to take up the challenge and apply the principles of 
the CCC model to their areas, I cannot improve much 
upon what I have already stated. In the Western USA 
“...the GFE is noted by massive regional erosion.” 

Furthermore, I said: “What additional criteria for iden¬ 
tifying the GFE strata may be for other areas of the world 
remains to be seen. Right now the best I can say is: look for 
something that does not contain time indicators such as 
footprints, nests, and other in situ remains. To say that the 
GFE could preserve such time indicators makes the Flood 
into something Scripture seems to totally disallow....” 

“Does the presence of fossils in rock strata deposited dur¬ 
ing Creation Week conflict with the Scriptural teaching of 
no death existing before the introduction of sin?” 

I do not believe that I have ever said fossils were formed 
during Creation Week. I have said that at least parts of the 
pre-Paleozoic strata were formed during the Creation 
Week. If any fossils are found in such strata, then they 

Response to Carl Froede on Extraterrestrial E 

I would like to respond to Carl Froede’s recent comments 
in Panorama of Science, in the March 2002 CRSQ. His 
comments were entitled, “Extraterrestrial Bombardment 
of the Inner Solar System: A Review with Questions and 
Comments Based On New Information.” Carl Froede is 


would not be of “advanced” air-breathing forms. It has 
been noted by such YEC writers as Morris (1994, p. 130) 
that plants “and perhaps also that of many of the ‘lesser’ 
forms of life technically classed as animals [do] not consti¬ 
tute the death of a Biblically living, breathing, blood-filled 
creature” and their fossils would not, therefore, constitute 
a contradiction to death existing before human sin. 

“What was the mechanism for the origin of continental 
glaciation in the pre-Flood world?” 

Again, if and note that I do say “if’ evidence of such gla¬ 
ciation is proved valid, then we are back to the answer of 
question three. What causes such periods of dramatic cli¬ 
matic changes? We simply do not know for sure at this 
time. 

“Why are modem examples of widespread catastrophic 
activity not observed?” 

I need to ask: “Flow widespread is ‘widespread’?” I’m as¬ 
suming you mean over an area of perhaps hundreds of 
thousands of square miles. If so, I wonder the reason for 
such a question in connection with the CCC model! It 
stresses that the present is not like the pre-Flood world in 
terms of the intensity of the Cursed Earth! Great lengths 
were taken in the CCC model paper (Gentet, 2000a) to 
show the reasons for the diminished effects of the Curse on 
the Earth in post-Flood times. Also, when widespread cata¬ 
strophic activity resumes in the future at the Ford’s Second 
Coming, it is once again a result of His direct Rule as in the 
pre-Flood and Flood times when civil governments were 
not yet authorized to carry out punishments on the wicked. 
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an individual I respect very much. Our views differ on 
some points but are very similar on other points. Dialog on 
questions about impacts is a constructive activity for 
creationists. In my view, we are at an early stage of research 
on the solar system and impacts from space. Thus it is im- 
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portant to approach the subject with humility as we con¬ 
sider how to explain the solar system and Earth impacts 
from a young age perspective. 

It has been suggested (Froede and DeYoung, 1996) that 
a planet created in the asteroid region was destroyed in the 
past shortly before Noah’s Flood began and that this 
caused many impacts in the inner solar system. Froede’s 
review above indicates the basis for there being a planet in 
the asteroid region is the Titius-Bode Rule (Froede and 
DeYoung, 1996). I do not believe the Titius-Bode Rule is 
an indication of intelligent design at all, as Froede states. 
First of all, it is not the only mathematical rule or algo¬ 
rithm for calculating the distances to the planets. There 
have been others from solar system researchers, so it is not 
unique. Secondly, it does not fit all the planets well at all 
(Baugher, 1988; Roy, 1988). The Titius-Bode Rule is 
within about 6% of the actual distances out to and includ¬ 
ing Uranus. But, it is more than 8 Astronomical Units too 
large for Neptune and it is off by more than 37 Astronomi¬ 
cal Units for Pluto! This is not surprising considering that 
Neptune and Pluto had not been discovered at the time 
the rule was proposed. In my opinion, the Titius-Bode 
Rule is not evidence of anything but is merely a coinci¬ 
dence. It is not surprising there would be a rule like this by 
coincidence, considering there are only nine planets. 

Froede argues that the asteroids are the source for 
impactors for the inner solar system. This may be the case, 
but I do not think this necessitates proposing a destroyed 
planet in the asteroid region. There are other possibilities 
that should be examined. Evidence that impacts on Earth 
came from source objects in the asteroid region includes 
the following. First, some Earth impact sites have large 
amounts of either impact melt sheets or ejecta or both that 
are high in metal content, such as nickel, iron, and other 
metals. High metal content in and around astroblemes on 
Earth suggests impacting objects similar to known aster¬ 
oids. The Sudbury impact would be a good example. Also, 
the composition classes of meteorites seem similar to the 
composition classes of asteroids. This suggests a possible 
relationship between meteorites and asteroids. On the 
other hand, from the form and geometric properties of 
craters there is no clear way of distinguishing between the 
impactor being an asteroid or a comet. 

Danny Faulkner and I in a joint letter in TJ argued 
against a former planet in the asteroid region (Faulkner 
and Spencer, 2000). Froede comments that the only ob¬ 
jection Faulkner and I have to an asteroidal planet is the 
time required for the fragments and material from it to 
clear, given the assumption of a young solar system. This is 
a potential problem, depending on the scenario, but I feel 
there are additional problems with the concept of an aster¬ 
oidal planet from the properties of the asteroids. In my 
1994 ICC paper I pointed out something significant re¬ 
garding the rotation rates of asteroids (Spencer, 1994). 


When you examine the relationship between rotation rates 
of asteroids and their size, there is a curious change at 
about the 150 km diameter size. From about 150 km to 
about 250 km diameter, the larger the asteroids are, the 
faster they rotate. If angular momentum were randomly 
distributed among fragments from a planet breakup or ex¬ 
plosion event, the larger fragments would rotate slower 
since they have more inertia, proportionally. So the ob¬ 
served rotation pattern for the larger asteroids does not 
seem to fit collision fragments. The smaller asteroids, on 
the other hand, exhibit the opposite pattern. The smaller 
they are the faster they rotate, in general. (Note that in re¬ 
cent years many many more of the smaller asteroids have 
been discovered and their orbits determined.) This is evi¬ 
dence against a destroyed planet in my opinion. Another 
important fact about the asteroids is that the asteroids 
closer to the Sun are in general more dense and those far¬ 
ther from the Sun are less dense. The planets follow a simi¬ 
lar pattern. I do not see any reason this pattern would be 
the result of a destroyed planet. It suggests to me that there 
are two populations of asteroids. I suspect that the larger 
ones were created essentially where they are and the 
smaller ones are collision fragments. There have clearly 
been many collisions between asteroids and new evidence 
shows asteroids themselves to be heavily cratered. I believe 
all this does suggest the asteroids were an important source 
of impacting objects for the inner solar system, but, I 
believe this argues against a destroyed planet in what is 
now the asteroid region. 

Froede makes a comment regarding the Oort Cloud and 
Kuiper Belt as proposed sources for impacting bodies. 
Froede suggests both the Oort Cloud and the Kuiper Belt 
are imaginary. The Oort Cloud is certainly unobservable 
and I agree with Froede that it is probably imaginary. How¬ 
ever, the Kuiper Belt should not be so easily dismissed. 
There are now a number of objects whose orbits have been 
determined that lie beyond the orbit of Neptune. The first of 
these was discovered in 1992 and was designated 1992QB1. 
Though there has been some controversy over methods 
used to detect some of them, today there may be 20-30 or 
more of these objects that have been observed. Whether this 
reflects the number of objects in the Kuiper Belt theory is 
another question. But there definitely are some known ob¬ 
served objects in the general region considered the Kuiper 
Belt. These objects may be sources of at least some of the 
comets. But there are still problems with evolutionary mod¬ 
els that propose objects trajectories being modified from the 
Oort region to the Kuiper region and then to the inner solar 
system. These so-called Kuiper Belt Objects or KBO’s could 
be essentially a second asteroid belt. 

No young-age creationist has yet put forward a model of 
cratering that is detailed enough have definite predictions 
that could be tested by observations. I hope that these dis¬ 
cussions and further collaborations between creationists 
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on these issues will help develop such models. Thus far, 
only general ideas have been put forward and there is a 
need to furnish details. I agree with Froede that the source 
or sources of the impacts should be clarified, but in my 
view there are other fundamental questions that must be 
addressed first. We must guard against jumping to conclu¬ 
sions too quickly before we have adequately looked at all 
the relevant data. What are some of the fundamental 
questions that need answering? 

First, it is critical to clarify from observational evidence 
the number of impacts involved. How many impacts oc¬ 
curred on our Moon and on Earth? The scientific litera¬ 
ture publishes widely disparate figures for the number of 
impacts that have occurred on the Moon. This is surpris¬ 
ing considering how much the Moon has been studied. 
Creationists must reevaluate lunar crater statistics because 
long age assumptions possibly have led to inflated esti¬ 
mates of the number of impacts. This is an issue I continue 
to research. I would encourage great caution in accepting 
estimates of cratering rates and cumulative numbers of 
impacts for Earth or the Moon. 

Other fundamental questions revolve around whether 
there was one bombardment event or more than one and 
how long the event or events lasted. I think Earth’s 
cratering record can give us clues as to the duration of the 
event surrounding the Flood. The Earth impact record, 
considered in relation to the Flood, suggests an event or 
events of more than one year duration, at least. This is a 
valuable clue to what type of mechanisms could have been 
involved. 

Creationists also need to address all of the crater data 
across the solar system and consider the various patterns of 
crater distributions on various objects. This has to be con¬ 
sidered in relation to celestial mechanics to identify plausi¬ 
ble scenarios that could explain cratering in the solar 
system. All of this needs to be addressed exhaustively be¬ 
fore we can have definitive answers on the source of the ob¬ 
jects that caused the impacts. Some very large impacts are 
close to the poles of objects, such as the Aitken impact on 
the Moon. These kind of impacts would seem unlikely in a 
destroyed planet scenario considering what we know about 
most asteroids and comets. On some objects in the outer 
solar system, craters are very nonuniformly distributed 
over surfaces. This may suggest catastrophic brief events. 
For some planetary moons we do not have complete data. 
Even for Mercury, though it is relatively close, we do not 
have photographs of the entire surface. 

Thus, we have much work to do, but I am glad to see 
creationists discussing the issues because our goal should 
be to work together and learn from each other. I agree with 
Froede that there was a massive bombardment that af¬ 
fected the entire inner solar system. I also agree that if 
there were impacts during the creation week or prior to 
Noah’s Flood, those craters would have been destroyed in 


the violence of the Flood. Considering the number of im¬ 
pacts involved throughout the solar system, it may be valid 
to say we do not see anything in our solar system that could 
provide adequate sources of impacting objects. The aster¬ 
oids are one source of impactors but current impact rates 
are very low. This is why I believe we should consider the 
possibility of objects coming from outside our solar system. 
A cloud or field of solid objects passing through our solar 
system in the past could cause collisions with asteroids and 
moons that would lead to impacts for a definite period of 
time. This is a promising possibility. 

Danny Faulkner has suggested a comet bombardment 
event around the time of the Flood (Faulkner, 1999). One 
problem with this is that a comet impact, even if it breaks 
up into a number of fragments, only lasts days or perhaps a 
few weeks. But the evidence from Earth impacts suggests a 
longer event, though it could be that the largest impacts 
occurred in a short time span. Faulkner’s approach would 
require a large number of comets, even considering com¬ 
ets breaking up into fragments as the Shoemaker-Levy 
comet did. We are left with a similar question again of 
“Where did the comets come from?” Froede suggests that 
if there were a comet or meteor swarm four to five thou¬ 
sand years ago at the Flood, that astronomers would be 
able to observe it today speeding away from Earth presum¬ 
ably. This depends on the scenario. The fact that such is 
not observed could simply mean that the objects were 
widely scattered into a variety of trajectories or that they are 
too small to observe. It is very doubtful that small objects 
that had traveled away from our Sun for four thousand 
years would be visible today. 

Froede also raises a theological and philosophical issue 
regarding impacts occurring in the solar system at Cre¬ 
ation or thereafter, as Faulkner has proposed. Is it “very 
good” to have impacts in the solar system around the time 
of Creation or the Fall? I tentatively agree that impacts at 
the time of Creation does not seem to naturally fit into a 
Biblical view of history. But this is an assumption and I 
would not be dogmatic on the point. God does not always 
do what seems logical from our perspective. Impacts seem 
to have been part of God’s divine judgment on the Earth in 
the Flood. But this does not necessarily mean there is any 
judgment involved in impacts occurring at Creation, if it 
did not affect any created life forms. Impacts at Creation as 
Faulkner proposes implies Earth was miraculously pro¬ 
tected from impacts at Creation. I do not believe that the 
Earth has been miraculously protected from impacts. It 
may also imply a miraculous acceleration of impacts at 
Creation in order to complete everything quickly, during 
the six days of Creation. Faulkner’s approach implies there 
would be more impacts around the time of Creation than 
during the Flood. Distinguishing between two bombard¬ 
ment events (Creation and the Flood) and just one event 
(at the Flood) may be difficult. 
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Further research from creationists on radiometic dating 
techniques and new solar system research may give further 
clues. Froede comments that new radiometric dating stud¬ 
ies of lunar samples and meteorites designates the time (in 
a relative sense) when the bombardment occurred. Froede 
suggests taking the uniformitarian scenario as a relative 
chronology or history of impacts and not an actual history. 
I am uncomfortable making this assumption, at least until 
creationists have addressed many aspects of radiometric 
dating further. 1 see no clear means of correlating the 
uniformitarian impact history with either Creation or the 
Flood, because it is laden with too many questionable as¬ 
sumptions. If it is a relative chronology of impacts, how do 
we know it does not indicate a bombardment at Creation? 
Flowever I agree it suggests a bombardment from space in 
the past with an impact rate greater than the present. 
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Book Review 

How to Build a Time Machine by Paul Davies 
Penguin Press, London. 2001,147 pages, $20 


H.G. Wells certainly started something back in 1895 with 
the publications of his book The Time Machine. I write this 
review during the remake of the film by this name. Over 
the years a growing number of scientists have come to take 
seriously the subject of time travel, and many of them are 
mentioned in this book. 

The book is mainly divided into two areas, traveling 
into the future, and also into the past. At first we are 
shown on a small scale how strange the concept of time 
can be. I will give one of my own artificial examples here 
to illustrate Davies’ point. If something of importance 
happens in New York at 10 p.m. on June 6, England will 
hear of it at about 4 a.m. on June 7. So, for us you could 
say it happened in our past. A trip into the future we are 
told can only happen if we travel close to the speed of 
light. So if we travel at 99.999 percent of the speed of light 
we might get to the year 3000 in under 6 months (p. 16). 
The question we could ask, “Is this really time travel?” At 
the above speed we are safe from the aging process while 
those that we knew when we started off our journey would 
have long since gone and a new set of humans would now 
be living on earth. 


The second part of the book involves more of what we 
would understand about the concept of time travel when 
we discuss the prospect of traveling into the past. Here we 
are told that we would need the use of a wormhole (p. 105). 
Davies states that if the first wormhole were created in the 
year 3000 we could not use it to go back to the year 2000. 
One cannot go back beyond the time of the creation of the 
wormhole. To go back to see the Battle of Hastings in 1066 
one would need to find a wormhole already in existence at 
that time. Stephen Hawking has put forward the idea of 
the chronology protection conjecture, which says that the 
universe has an inbuilt means which prevents us from trav¬ 
eling through time (p. 124). 

The book is well written and has a number of good illus¬ 
trations. I am neither for nor against the idea of time travel; 
the universe already is a truly wonderful albeit strange 
place. Although the door is not at this stage completely 
closed to the idea of time travel, there are a number of seri¬ 
ous doubts about it. Perhaps time travel is no more than an 
illusion. Either way, at least for now, the departure lounge 
for the Battle of Hastings and also viewing the birth of Ein¬ 
stein are not open for business. 

Cohn Brown 
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ally enlarged and improved and now is recognized as the outstanding publi¬ 
cation in the field. In 1996 the CRSQ was joined by the newsletter Creation 
Matters as a source of information of interest to creationists. 
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include research scientists representing various fields of scientific inquiry, 
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tory, and thus to a concept of dynamic special creation (as opposed to evolu¬ 
tion) both of the universe and the earth with its complexity of living forms. 
We propose to re-evaluate science from this viewpoint, and since 1964 have 
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1. The Bible is the written Word of God, and because it is inspired 
throughout, all its assertions are historically and scientifically true in all the 
original autographs. To the student of nature this means that the account of 
origins in Genesis is a factual presentation of simple historical truths. 
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